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THE PROCUREMENT OF GOVERNMENT 
SURPLUS MATERIALS 


HE TEACHERS’ COMMITTEE of ling the standardization of prices but not 
the American Astronomical Society the handling of such materials. The 
has investigated the procedures involved regional offices are furnished with lists 
in obtaining government surplus materials of materials as soon as they are declared 
for educational purposes. There are, and available surplus. Your institution may 


will continue to be for some time, oppor- have its own agent authorized to contact 
tunities to obtain at reduced prices tele- these regional offices and in such a case 
scopes, binoculars, cameras, photographic your request should be made by this 
supplies, navigation equipment of all sorts, agent. Otherwise, you should contact 


projectors, training films, and many other’ the regional office yourself, preferably in 
items that can be used with profit in the person, and make your needs known. 
teaching of astronomy and navigation. In any case, be as specific as possible 
Tax-supported institutions are high on in describing your needs. For instance, 
the priority list, and your needs will be requests for “a camera” or “a telescope” 
taken care of first if you make them are apt to be overlooked and more defi- 
known. (If you are a veteran, you are nite requests, such as for “a telescope of 
in a favored position to make personal three inches aperture” or a “35-mm. f/2.5 
purchases.) Bargains of 10 cents on a camera, shutter speeds up to 1/400 


dollar are exceedingly rare, fair prices second,” will be given preference. The 
being charged. In certain cases, however, turnover is rapid and you must be ready 
striking savings can be made; this is to close a transaction quickly. 

particularly true of training films and It is obviously impossible for the 
obsolete Gemon stration equipment. Teachers’ Committee to act as a clearing- 


On March 25, 1946, there was a change house or jobber for astronomy labora- 
in the manner of distributing much of tories over the country. The responsibil- 


this equipment. All materials will now ity for obtaining such equipment must 
be handled strictly through regional of- rest with your institution and yourself. 
fices, listed on page 15, the Washington J. ALLEN HYNEK 
offices of the RFC and the WAA control- Chairman, Teachers’ Comm., A.A.S. 


(The War Assets Administration offices are listed on page 15.) 
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‘What Becomes of the Novae? 


By Dean B. McLAuGHLIN, Observatory of the University of Michigan 


‘T WAS two a.m. and cloudy. There 

| seemed to be little point in waiting 

longer; there was nothing that could 

not be observed just as well the next 

night or the next. And that last table 

of wave lengths in the spectrum of 

Nova Herculis would be more reliable 

if the final checking were done when | 
was less drowsy. 

The phone rang in the observatory 
ofice and I went down to answer, mut- 
tering to myself, “Some inebriate wants 
to know whether the sun will rise to- 
morrow.” A feminine voice asked, 
“Will you accept a collect telegram from 
Cambridge, Massachusetts?” I’ve had 
that same feeling just before totality at 
a solar eclipse. “lo myself I said, “This 
is it!” and aloud, “Yes, go ahead.” 

The clouds broke 20 minutes later; 
and as the bright dawn was erasing the 
last 2nd-magnitude star I closed the 
plateholder slide and ended the fifth 
exposure on the spectrum of Nova 
Lacertae 1936. 

The outburst of a nova is an occasion 
for telegrams, minor headlines, major 
headaches, hurried preparation of charts 
and establishment of magnitude sequen- 
ces, and general excitement on the part 
of all who are interested in observing it. 
The decline into obscurity carries no 
such excitement. At first you observe 
it every night, but after it is 
down tour magnitudes or so you can 
skip a night or two with a clear con- 
science. “hen you observe it once a 
week. Still later you put it off; it will 
be there next week. At last there 
<” when it is beyond 


good 


comes a ‘‘next week 
the reach of your instrument. 

The unknown and unexpected guest 
had burst upon you very unceremo- 
niously and, like “the man who came to 
dinner,” had taken pretty complete 
charge of your life and kept you in a 
constant state of turmoil with his chang- 
ing moods. And now he has quietly 
slipped away and you miss the petty 
tyrant. 

For many years, the place to which 
all good novae go was a_ legendary 
never-never land. Occasional glimpses 
of it were had from afar, but its detailed 
exploration has been accomplished only 
relatively recently. And the only way 
to be sure of reaching it is to follow the 
trail of a nova. 

A good deal of misinformation has 
been current at various times concerning 
the fate of novae. Most of this has re- 
sulted from too free speculation, jump- 
ing at conclusions, and failure to notice 
established, even if obscure, facts. For 
instance, it has been suggested that prac- 
tically the whole star is dissipated in the 
explosion, so that what remains is a 


mere fragment, though the observed 
equality of brightness of the pre-nova and 
post-nova star in several cases should 
have suggested the error of such a view. 
When Nova Herculis appeared to be dou- 
ble, some conjectured that the actual 
fission of a star had been witnessed, 
ignoring the fact that the original star 
was simply engulfed in the intense light 
ot two nebulous knots that were rushing 
from it. ‘The most persistent of these 
notions is the supposition that every 
planetary nebula is the “wreck of an 
ancient nova’ — a picturesque specula- 
tion, not without romantic appeal, but it 
is based only upon a superficial resem- 
blance of the planetaries to the nebulae 
that expand around novae. 

If we are to gain the clearest under- 
standing of what happens, we must ob- 
serve a nova with reasonable frequency 
all the way down its decline. ‘This has 
been done adequately in only one case, 
Nova Aquilae 1918, but it is now being 
done for Nova Herculis 1934, which is 
still fading. Unfortunately, I’ Coronae 
Borealis (which recently made nova 
news) has an unresolved companion, a 
class .W giant red star, which consider- 
ably outshines the minimum light of the 
nova and whose spectrum submerges 
that of the latter. As I write, the con- 
tinuous spectrum of the red star domi- 
nates in the red and yellow region of 
the spectrum, though bright lines of the 
nova’s spectrum stand out above it. 
In the blue and violet, the nova spectrum 
is still reasonably uncontaminated. (See 
the spectra of ‘I’ Coronae Borealis in 
Sky and Telescope for April.) 

‘There are fragmentary observations 
of several novae in the later stages of 
decline. For our knowledge of the 
spectra of novae some years after they 
have returned to minimum, we are chiet- 
ly indebted to Milton Humason, of 
Mount Wilson Observatory, who has 
observed a considerable number of them. 
The detailed record of Nova Aquilae 
correlates the observations of all the 
others, and the resulting picture is a 
consistent one. 


When a nova has just passed maxi- 
mum, its spectrum shows a character- 
istic pattern of broad bright bands with 
dark lines on their violetward edges. 
(See Fig. 1.) We have learned to in- 
terpret this structure in terms of the 
Doppler effect in a cloud of gases that 
is being erupted from the star in al! 
directions. “he various speeds of ap- 
proach and recession of the gases, rel- 
ative to the observer, shift the bright 
(emission) lines by different amounts to 
the violet and red, respectively, and this 
results in the broad bright band. But 
the nearest gases, approaching the ob- 
server, absorb light from the bright cloud 
behind them, and this makes the dark 
(absorption) lines strongly shifted to- 
ward the violet. 

The cloud thins out as it rushes far- 
ther from the star, and the dark lines 
fade, but the wide bright bands remain 
to advertise the continuing expansion. 
With a knowledge of the speed (ob- 
tained from the Doppler shift) and the 
time interval since maximum light, we 
can calculate the size of the cloud. For 
example, the shell of gas around Nova 
Aquilae expanded at the rate of about 
1,000 miles per second. In one month 
its radius must have been 2™% billion 
miles, nearly as large as the orbit of 
Neptune. No wonder that by that time 
its spectrum had changed so that it 
closely resembled that of a gaseous neb- 
ula, for it was a nebula so far as densit 
was concerned. (Fig. 1.) 

In spite of its enormous dimensions, 
this cloud of gas around Nova Aquilae a 
month after the explosion still appeared 
as a point of light, like any other star, 
in the largest telescopes. But a few 
months later, Barnard discovered a tin; 
disk or nebula surrounding the star. 
Its diameter grew steadily, at the rate 
of two seconds of arc per year. In the 
upper portion of Fig. 2 are shown four 
stages in this history. 

The identity of this little nebulous 
disk with the cloud that produced the 
wide bands in the earlier stages was 
proven by spectra taken with the slit 
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Fig. 1. 


The spectrum of Nova Herculis, photographed at the University of 


Michigan Observatory. Above: In January, 1935, shortly after maximum light, 


showing broad bright bands with absorption in their violetward edges. 


Below: 


In the nebular stage, 10 months after the outburst. 
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Fig. 2 (at left). Top: The expanding nebula around i 
Nova Aquilae 1918, taken at Mount Wilson. These } 
are negatives. The central strong spot is the much- ; 
overexposed image of the star; the four rays are due 
to light diffraction by the secondary mirror supports. 








Below: The spectrum of Nova Aquilae and its ex- 
panding nebula shell, photographed with iron com- 
parison lines at Mount Wilson in July, 1920, with a 
much greater scale than in the direct photographs 
above. The horizontal streak is the star’s spectrum, 
continuous except for the bright knot 4686 of ionized 
helium. At the right are two Doppler ellipses of 
doubly ionized oxygen, formed as explained in Fig. 3. 
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set along a diameter of: the nebula and 
the star image held fixed at the center 
of the slit (instead of being allowed to 
trail the length of the slit). Then the 
bright nebular lines, instead of giving 
just broad bands of light, showed an 
elliptical form. (See Fig. 3.) The cen- 
ter of the nebula, near the star image, 
is partly between us and the star and 
partly beyond the star. ‘The portion be- 
tween us and the star is rushing toward 
us, and gives a line displaced violetward. 
The portion beyond the star is reced- 
ing from us, and its line is shifted red- 
ward. ‘Thus, the center of the disk 
gives double lines. But out at the ap- 
parent edges of the nebula, the motion 
is all across the line of sight, so that 
there is no Doppler shift. Now the 
width of the ellipse across the spectrum 
was just the diameter of the nebula; the 
width along the spectrum was the same 
as that of the bright bands seen in the 
spectrum long before the nebula had 
grown to visible dimensions, showing the 
Doppler effect and, hence, the speed of 
expansion, to be the same in both the 
early cloud and the later disk. Fig. 2, 
lower, shows the elliptical pattern of 
the nebular lines from the shell around 
Nova Aquilae 1918. 

The spectrum of the star itself was 
continuous and without absorption lines. 
But at the place of the ionized helium 
line 4686, there was a little bright knot 
that belonged definitely to the star — 
not to the nebula. This knot remained 
in the star’s spectrum through the years 
that followed, while the nebular shell 
kept on expanding at the same rate and 
faded away, so that no trace of the 
nebular lines could be seen in the spec- 
trum. ‘The star remains so to this day. 

Nova Persei 1901 must have had a 
very similar history. It was not fol- 
lowed closely through its later decline, 
but after the star had reached minimum 
its expanding nebula likewise showed the 
elliptical pattern in the bright lines. 
But instead of a fairly uniform shell, 
this nova seems to have erupted a large 
mass of matter on one side, a smaller 
amount in a spherical cloud away from 
us, and very little directly toward us. 
The result is the peculiar fishhook form 
of the lines in Fig. 4, which represent 
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Fig. 3 (below). 
of nebular lines from expanding nova shells. 


The formation of elliptical patterns 























Star and shell appear as 
a point, and give narrow 
Spectrum when not trailed. 


Trailing along the slit 
produces a widened spec- 
trum. Emission band wid- 
ened by velocity of gases. 


Shell has grown to a visi- 
ble nebula, giving ellipti- 
cal emission lines when not 
trailed. Continuous spectrum 
from star. Velocity is the 
same, hence ellipse is same 
width as the previous"band" , 


The nebula has grown larger 
and covers a longer slit, 
giving an elliptical emis- 
sion line with larger dian- 
eter across spectrum, but 
same diameter along spectrum 
since velocity is the same. 








about half of a spherical shell, instead 
of a complete one as in Nova Aquilae. 

Dr. Baade has recently photographed 
other old novae with special red-sensi- 
tive plates and has found previously un- 
detected nebular shells about them. The 
apparent dimensions of these nebulae, 
combined with the expansion velocities, 
make possible a fairly accurate calcula- 
tion of the distances of the novae. “Thus 
it is found, for example, that Nova 
Aquilae 1918 is 1,400 light-years from 
the solar system. 

Nova Herculis has a nebula that il- 
lustrates another of the vagaries of the 
matter ejected from novae. Looking at 
the center and right-hand portions of 





Fig. 5, one would find it hard to believe 
that they are photographs of the same 
object. The center picture was taken 
in the light of doubly ionized oxygen; 
the right, in light radiated by ionized 
nitrogen. ‘This latter radiation is very 
weak in the region of the outer ends of 
the major axis of the ellipse shown by 
oxygen, and oxygen is slightly weaker 
where the nitrogen emission is strongest, 
though this is not evident in the repro- : 
duction. ‘The “double star’ seen by 
G. P. Kuiper, of Yerkes Observatory, 
in the early stages of expansion of the 
nebula, was due to two nebulous knots 
in the upper right and lower left portions 


of the nebula, as is shown in Fig. 5. 





Fig. 4. At left,the spectrum of Nova Persei (1901) and its nebular shell in 1934, 

photographed with helium comparison lines by Humason at Mount Wilson. 

The horizontal bright strip is the continuous spectrum of the star. 

“fishhook” is about half a Doppler ellipse in the light of one of the lines emitted 

by the nebula. At right, the nebula around Nova Persei in 1934, also by 

The fine line represents the position of the spectrograph slit when 
the spectrum was taken. 


Humason. 
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The shell about Nova Aquilae has 
practically faded away and that around 
Nova Persei is becoming much fainter. 
The Nova Herculis nebula will probably 
not become a difficult object for several 
years. None of these nebulae showed 
any noticeable slackening of their rates 
of growth, and it is easy to calculate 
that the star’s gravitational attraction 
can never slow down the shell appre- 
ciably after it has become so large. If 
the well-known planetary nebulae were 
the results of nova explosions, then they 
too should reveal similar rapid rates of 
expansion. A few do show very slow 
expansion — a few tens of miles per 
second — but most of them have pretty 
sharp lines. So, alas for romantic spec- 
ulation, they are not old novae of the 
typical violent kind. If they result 
from any kind of nova activity at all, 
it must be from such ultra-slow novae as 
RT Serpentis, in which the maximum 
of light lasted some 15 years and the 
velocity of ejection was extremely slow. 

To this categorical denial of nova 
origin of the planetary nebulae there is 
one known exception. The Crab neb- 
ula does show high velocities of expan- 
sion, and it occupies the position in 
Taurus in which Chinese astronomers 
recorded a brilliant nova in 1054. It 
was undoubtedly a supernova. We can- 
not tell the story here, but refer the 
reader to John C. Duncan’s article in 
Sky and Telescope, October, 1942. 

Now that the nebular shells of our 
novae have cleared away, let us look 
at the stars that remain. Nova Persei 
is now varying between the 12th and 
14th (visual) magnitudes in a quite irreg- 
ular manner. If we had known it only 
since its outburst in 1901, we might say 
it has not yet quieted down. But Har- 
vard photographs that preceded the ex- 
plosion show the star was variable before 
1901, and with about the same range. 
Apparently its violent experience has 
not changed its habits. Nova Aquilae 
varied through a small range for 30 
years before its great explosion, and now 
that the show is over it is actually 
quieter than before. 

Owing to its recent second full-scale 
outburst, the behavior of ‘TT Coronae 
Borealis at minimum is of the greatest 
interest. For many years after it had 
faded to minimum following its out- 
burst in 1866, it varied only slightly, if 
at all. There were some definite tem- 
porary flarings early in the present cen- 
tury, but it was not until about 10 years 
ago that it showed conspicuous activity. 
Between May, 1936, and August, 1938, 
it increased from the 11th to the roth 
photographic magnitude. The true in- 
crease was certainly much greater, for 
when the star appears of the 11th mag- 
nitude, most of the observed light is that 
of the giant red companion. For several 
years it remained bright with some fluc- 
tuations. Suddenly, in 1945, it faded 
to minimum again. With the brighten- 




















Fig. 5. Nova Herculis and its nebular shell, photographed by Baade at Mount 


Wilson in 1942. Left: The star and nebula in blue light. 


Center: In the light 


of the “nebular” green lines of doubly ionized oxygen, isolated by a filter, which 


suppresses the star. 


Right: The nebula in the light of ionized nitrogen, showing 


the radical difference of distribution of the radiating atoms of this element. 


ing in 1936-38, the M/-type spectrum of 
the red giant was swamped by the con- 
tinuous spectrum of a very hot star, 
strong in the blue and violet, and with 
strong bright lines of hydrogen and 
ionized helium. When the fading oc- 
curred in 1945, the nova-like spectrum 
practically disappeared, leaving the red 
giant dominant. And then look at what 
happened ! 

About half of the old novae are more 
or less variable, and the rest are nearly 
or quite constant in their light. Our 
knowledge of their light variations is 
due in large measure to the persistence 
of the British amateur, W. H. Steaven- 
son, who has followed several of them 
very closely for a number of years. Nova 
Persei furnishes the most conspicuous ex- 
ample of continuing variation near min- 
imum (see the light curve in Fig. 6). 
Marked variations are shown also by 
Nova Ophiuchi 1848 and Nova Cygni 
1876. But whether variable or constant, 
the old novae all seem much alike when 
their spectra are studied. Humason 
finds that all of them have continuous 
spectra very strong in the blue and 
violet, which indicates they are very hot 
stars. Some of them have nothing else, 
no absorption or emission lines. Others 
have bright lines of hydrogen and ionized 
helium. From their luminosities, which 
are similar to that of the sun on the 
average, we are forced to conclude that 
they are small super-dense stars, some- 
what like white dwarfs, but not so ex- 
treme. They are a definite class of star, 


quite different from the members of the 
main sequence, to which the sun belongs. 

The variable old novae are more in- 
teresting than the constant ones. If we 
had merely discovered any one of these 
in later years, without knowing of its 
nova outburst, 
irregular variable. And if we had ob- 
served the spectral changes of the old 
nova I’ Coronae during 1936 to 1945, 
but without knowledge of its earlier 
history, we would have had no hesita- 
tion about calling it a nova-like variable 
and classifying it with Z Andromedae, 
which it closely resembled spectroscopi- 
cally. The light curve of this variable 
is shown in Fig. 7. It had bright 
maxima in 1901, 1915, and 1939, and in 
the latter two cases these maxima were 
reached by a relatively rapid increase 
from minimum and were followed by 
large oscillations of light. 

A dozen or more nova-like variables 
are known. ‘Their variations of light 
are irregular, and their spectra simulate 
the changes of a typical nova spectrum 
in a way that shows they must be doing, 
in a relatively gentle manner, what a 
nova does with explosive violence. The 
word “relatively” is used advisedly. 
Here on earth we would call an explo- 
sion violent if it produced velocities of 
one mile per second. In the realm of 
the novae we have to adjust our scale 
so that even 50 miles per second indi- 
cates just a “gentle” oozing away of the 
stellar atmosphere! 

How many of the nova-like variable 














Fig. 6 (at right). Light JULY |, 1922 JAN 1 923 JULY |, 1923 JAN 1 1924 JULY o 
curve of Nova Persei  fi2o 129 
1901 at “minimum,” 

by Steavenson and Peek. |... sll 
Fig. 7 (below). Light 

curve of Z Andromedae, | ar 
from Harvard photos. owes ‘ F , 
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stars are really ancient novae? At least 
one of them appears fairly certain. The 
long-period variable star R  Aquarii, 
a red pulsating giant, has a very hot 
companion star usually much fainter 
than R Aquarii at minimum. But sev- 
eral years ago, the companion brightened 
up and stole the show from its red mate. 
It has since subsided, but for a while, R 
Aquarii was pretty well swamped by a 
nova-like spectrum. Long before this 
happened, astronomers knew of a pecu- 
liarly shaped nebula around R Aquarii. 
Recent measures by Baade show that 
the nebula is expanding at a rate that 
indicates it left the star some six cen- 
turies ago. Thus, circumstantial evi- 
dence seems to point to R Aquarii’s 
companion as an old nova. 

It is curious that several other nova- 
like variables, as well as the two re- 
current novae, IT Coronae Borealis and 
RS Ophiuchi, have red giant stars for 
companions. Z Andromedae is a good 
example of this type of association. ‘The 
more we know about novae and nova- 
like stars, the more difficult it is to 
draw a line between them. Just what 
is the difference between T Coronac 
and Z Andromedae, except that we have 
recorded true nova outbursts of the one 
and not of the other? Any and all of 
the so-called nova-like stars will bear 
watching. A full-scale nova outburst 
of Z Andromedae, AX Persei, or Cl 
Cygni would not surprise me. And let 
us not forget the companion of Mira, a 
star whose spectrum is distinctiy nova- 
like, and whose light varies! 

The recurrent nova, IT Pyxidis, had 
observed outbursts in 1890, 1902, 1920, 
and 1944 (Fig. 8). At its maximum in 
1920, its spectrum was indistinguishable 
from that of a typical nova with only 
one recorded explosion; in its decline 
early in 1945 it showed no great differ- 
ence from a typical nova at a similar 
stage. At its minimum between the 
outbursts, its spectrum was identical in 
appearance with any of several typical 
old novae. In no observable character- 
istic does it seem to differ from such a 
great nova as Nova Aquilae 1918, ex- 
cept in having a smaller range of magni- 
tude than the typical nova and in the 
fact that we have seen it repeat. And 
what, after all, are the SS Cygni stars, 
with their outbursts of three or four 
magnitudes every couple of months, if 
not just miniature repeating novae? 

In the face of the tendency to repeat, 
it is difficult to find any justification for 
believing in theories of accidental cause 
of novae, such as collision with either a 
star or a nebula. The cause must reside 
in the stars themselves. Since the post- 
nova stars are dense bodies, it has been 
suggested that collapse from low to high 
density accompanies the nova outburst. 
This would liberate enough energy to 
produce a supernova, and possibly super- 
novae do originate in such a way. For 
a common nova, a very slight adjustment 
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Fig. 8. Visual light curves of an irregular variable star, three known recurrent 
novae, and the great Nova Aquilae 1918, from the A.A.V.S.O. files. Note that 
the time-scale (in Julian days) for SS Cygni differs from those below. 


would suffice to produce all the energy 
involved in the outburst; the post-nova 
star would have almost exactly the same 
density and diameter as the pre-nova 
star, and the luminosity before and 
after the outburst would not differ by 
a measurable amount. This is what we 
observe. ‘The total mass of the star 
is almost negligibly altered by the ejec- 
tion of a shell of gas. Cecilia Payne- 
Gaposchkin and S. Gaposchkin, of Har- 
vard Observatory, have calculated that 
the ejected masses are only about 
1/10,000 of the sun’s mass. 

Some years ago it was argued that, 
since novae occur at the rate of a score 
or so per year, in a few billion years 
every star would have been a nova. The 
fallacy here is obvious; what right have 
we to assume that a star can be a nova 
only once? As long as no recurrent 
novae were known, this supposition was 
possible, but it is now contradicted by 
observation. Certainly, T) Pyxidis, RS 
Ophiuchi, and T’ Coronae Borealis, both 
before and after certain of their ob- 
served outbursts, were very similar in 
all essential respects to the old novae 
that have not yet been observed to re- 
peat. From this we can infer that prob- 
ably (there are still no definitive observa- 
tions to prove this) the great novae 
before their explosions also were sensibly 
as we find them afterwards. Certainly 
their luminosities are similar before and 
after, and to explain this in any other 
way than by similar physical conditions 
would strain the laws of radiation. 


Though we have located the cause 
within the stars, we do not know what 
it is. We can dismiss as grim humor the 
definition of a nova as a planet whose 
physicists have learned how to make 
super-atomic bombs, and there seems to 
be little chance that atomic fission is 
responsible. Under stellar conditions, it 
is hardly conceivable that a concentration 
of the critical mass of fissionable material 
could occur. Chemical purity was an 
essential in the success of the atomic 
bomb, and, save by actual design, it 
seems impossible that the right com- 
bination of the active substance and the 
moderator could be brought about. It 
is especially difficult to see how it could 
recur at intervals of only a few decades. 

The answer to the question posed in 
the title of this article is that the novae 
become what they were originally, and 
it is distinctly possible that in the course 
of many centuries all novae_ repeat. 
“Once a nova, always a nova”’ is per- 
haps overstating the case, but a nova is 
a distinctive class of star long before and 
long after its great explosion. The novae 
of the future may include the old novae, 
the nova-like stars, and some supposed 
white. dwarfs, as well as many faint 
catalogued stars whose spectra are as 
yet unknown. 

If I believed in reincarnation, I would 
want it to happen to me so that I could 
observe Nova Persei at its next outburst. 
The observers in 1901 missed some 
things, and I would like a chance at 
them. 
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NEWS NOTES 


TYCHO’S STAR 


Tycho’s nova, the star B Cassiopeiae, 
invisible at more than 22 magnitudes 
fainter than when it shone as bright as 
Venus in 1572, is as laden with interest 
now as it was then. Its light curve has 
been classified as Type I by Dr. W. 
Baade, of Mount Wilson Observatory. 
‘Two other supernovae of this type have 
appeared in our own Milky Way system 
in the past 900 years. ‘Their positions 
are found from the still visible ex- 
panding nebulosities caused by the stel- 
lar explosions of 1054 (the Crab nebula) 
and 1604. Dr. Baade states that B Cass 
“is of particular interest because it 
throws new light on the final state of a 
supernova.” No star which could have 
been the supernova has been found on 
Mount Wilson plates showing stars to 
the 19th magnitude. 

“Tf the shell is unobservable today,” 
Dr. Baade writes in the Astrophysical 
Journal, “the reason must be that the 
excitation provided by the stellar rem- 
nant is insufficient.” In the case of the 
Crab nebula, the central exciting star 
has all the earmarks of a white dwarf 
except that its bolometric absolute mag- 
nitude is —1 instead of +10. Accord- 
ing to Chandrasekhar’s theory, the end 
product of a supernova is a white dwarf ; 
but the fully developed white dwarf 
stage (degenerate matter throughout the 
star) is achieved only after some finite 
time. ‘The implication is that B Cass, 
having an absolute bolometric magnitude 
probably fainter than 5, is much closer 
to the final white dwarf stage than the 
other two stars. Although the remnant 
of the star is too faint for discovery 
with the 60-inch, and its declination is 
too high for the 100-inch telescope, Dr. 
Baade says, “there is every prospect that 
it will be found when the 200-inch 
comes into operation.” 





ECLIPSE RESULTS 


Reports on studies of the total solar 
eclipse of July, 1945, are already abun- 
dant. Popular Astronomisk Tidskrift 
devotes more than 40 pages to the work 
of Swedish and Finnish astronomers. 
Popular Astronomy has had several ac- 
counts, especially by the “Princeton 
party,” who obtained color photographs 
of the corona, motion picture films show- 
ing the inner corona during the whole 
of totality, and the motion of the 
moon’s shadow across broken clouds. 

Dr. Harlan T. Stetson in the Scientific 
Monthly calls attention to results by 
J. T. Wilson in the Electrical Review. 
Measurements of the atmospheric poten- 
tial gradient were made before, during, 
and after the eclipse. The sun is respon- 
sible for the state of ionization and ex- 
citation of our atmosphere. What hap- 
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pens when the source of the stimulating 
radiation is abruptly cut off? “While 
before totality the potential gradient of 
the atmosphere registered steadily about 
150 volts negative, within three minutes 
after the duration of the total phase the 
gradient dropped rapidly to zero, re- 
versed in sign and actually attained 
about 75 volts positive; after which it 
again returned to the apparently nor- 
mal pre-eclipse value.”” The delay in the 
fall of the atmospheric potential was 
three minutes, while fully 40 minutes 
elapsed after totality before the regain 
of normal potential. ‘These observations 
add stimulus to future eclipse expedi- 
tions, especially for the study of effects 
at times of greater sunspot activity. 





MEDAL TO ASTRONOMERS 


Among 1946 recipients of the Potts 
medal of the Franklin Institute are Dr. 
Bengt Edlen, of the University of Lund, 
Sweden, and Dr. Ira S. Bowen, direc- 
tor of the Mount Wilson Observatory. 
Dr. Edlen is honored for his studies 
of the solar corona, and Dr. Bowen 
for his analysis of the spectra of nebulae. 
The medals were awarded on April 
17th, at the annual medal day exercises 
of the Franklin Institute in  Phila- 
delphia. 





DANGER! 


The ambition of modern rocket ships 
is to ascend beyond the earth’s upper 
atmosphere. But — if a meteor should 
strike the ship! Dr. Joseph Kaplan, of 
the University of California at Los An- 
geles, points out through Science Serv- 
ice the fatality of a collision. Even 
the slowest meteors strike the earth’s 
atmosphere at 30,000 miles an hour, the 
faster ones at 180,000. About 75 mil- 
lion enter the atmosphere daily, but 
nearly all are vaporized by friction be- 
fore they have a chance to reach the 
ground. But the space ship will not 
enjoy the blanketing protection of the 
atmosphere. Fortunately, says Dr. Kap- 
lan, the meteoritic particles are rather 
far apart, the most concentrated swarms 
averaging about 1/30 of an ounce of ma- 
terial in 20 cubic miles of space. 





A LEAP-YEAR RULE 


The Monthly Notices of the Astro- 
nomical Society of South Africa point 
out a fact perhaps not generally known. 
When Greece and Rumania adopted the 
Gregorian calendar in 1924, they modi- 
fied its leap-year rule. Every fourth 
year except a century year is leap year, 
but if the century year divided by 900 
gives a remainder of 2 or 6, it too is a 


leap year. In this way the length of the 
tropical year averages 365.242222 days, 
whereas the true length is 365.242199, 
or a difference of only two seconds! This 
amounts to one day in 43,000 years, 
whereas in the conventional Gregorian 
system the vernal equinox occurs one day 
off in only 3,300 years. The two sys- 
tems will agree exactly until the year 
2800, which is a leap year in the usual 
system only. 





BOMB-TEST OBSERVATIONS 


Cameras without lenses will be used 
for some of the photographic observa- 
tions planned by the Army and Navy, 
in co-operation with Eastman Kodak 
Company scientists, for the Bikini tests 
of the atomic bomb. ‘To these cameras, 
the initial explosion may appear 1,000 
times brighter than the sun, but appli- 
cation of the same technique as is used 
to measure the flash and energy of an 
ordinary photographic flash lamp _ is 
expected to give results. 

In the lensless cameras, a film will 
move at high speed behind a slot over 
which step wedges of varying density 
and various filters will be attached. Some 
portions of the film may be burned out, 
but where the wedges are of extremely 
high density good results on the peak 
of the flash should.be obtained. ‘These 
cameras will take spectra as well as 
measure the intensity of the light from 
the bomb. 

More than 24 Eastman high-speed 
motion picture cameras, running at 3,000 
frames a second, will record the explo- 
sion from ships, planes, and radio-opera- 
ted planes. ‘Ten spectroscopic cameras 
and scores of aerial and general-purpose 
cameras equipped with special filters and 
lead cases to protect them from the 
terrific heat and radiation will be used, 
according to a recent Science Service 
release. 





NEW DIRECTOR 
AT NAVAL OBSERVATORY 


Announcement has been made of 
the appointment of Captain R. S. Went- 
worth as superintendent of the U.S. 
Naval Observatory in Washington, 
D.C., relieving Commodore J. F. Hell- 
weg, who has served in this capacity for 
the past 16 years. 

Captain Wentworth, 55 years old, 
was born and grew up in Brockton, 
Mass., and graduated from the U.S. 
Naval Academy in 1912. He has served 
in many ships and many waters. In par- 
ticular, during World War I he was 
on the USS Delaware, which was a 
part of the British Grand Fleet; during 
the recent war he was Chief of Staff to 
the Commander, U. S. Naval Forces in 
Europe, from June, 1941, to August, 
1942, and was commandant of the U. S. 
Naval Base in Iceland from May, 1943, 


to August, 1944. 
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AMERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the 74th meeting of the American 
Astronomical Society. Complete abstracts will appear in the Astronomical Journal. 


Two Great Southern Galaxies 
(GALAXIES NGC 55 and NGC 253, 


in the constellation of Sculptor, were 
among the objects photographed by Dr. 
John C. Duncan, of Wellesley College, 
with the 100-inch telescope at Mount 
Wilson in the summer of 1945. NGC 
55, in galactic latitude —77°, measures 
29 by 3 minutes of arc. Although it 
has been classified as a spiral, Dr. Dun- 
can’s picture shows it as an irregular 
galaxy. 

Two degrees from the south galac- 
tic pole is NGC 253, which has been 
assigned magnitude 7.0. by Shapley and 
Miss Ames, indicating that it is the sec- 
ond brightest spiral in the sky. It is the 
beautiful spiral, measuring 24 by 5 min- 
utes of arc, pictured on this month’s 
front cover. On the new photographs, 
obscuration is conspicuous, especially on 
the north-preceding side. | Numerous 
bright stars are so arranged as evident- 
ly to belong to the galaxy, and there are 
several almost starlike objects that have 
a nebulous appearance. 

Dr. Duncan reported that a compari- 
son of the plate of September 2, 1945, 
with a negative of the same region taken 
by the Bruce telescope at Harvard’s 
southern station at Bloemfontein, South 
Africa, was made by Dr. Harlow Shap- 
ley. The 100-inch plate, which had 
50 minutes’ exposure, .shows stars to 
approximate magnitude 19.5 on the Har- 
vard scale; the brightest stars which may 
be confidently considered part of the 
galaxy are of magnitude 17.5. The 
corresponding distance modulus (dif- 
ference between absolute and apparent 
magnitude) is 23.8 magnitudes, giving 
a distance of the galaxy of 1,875,000 
light-years, a diameter of about 13,000 
light-years, and an absolute magnitude 
for its combined light of —16.8. 


Red Giant Distribution 
T A DISTANCE of approximately 


800 parsecs toward the galactic cen- 
ter, the ratio of the frequency of red 
giants to white (4) stars appears to be 
about three times as large as the same 
ratio among stars at about the same dis- 
tance toward the anticenter. This con- 
clusion was presented by Drs. Emma 
T. R. Williams and A. N. Vyssotsky, 
on the basis of spectral statistics in 87 
sample regions lying between 11° and 
20° north and south galactic latitudes, 
obtained at the McCormick Observatory 
of the University of Virginia. 

Dr. Vyssotsky stated that this great- 
er concentration of red giants toward 
the galactic center may be more than an 


8 Sky AND TELESCOPE (No. 55) 


effect of the local cloud of stars, and 
that it may actually represent the dis- 
tribution of red giants in a less flattened 
ellipsoid (centered on the Milky Way 
center) than the ellipsoid which con- 
tains the 4 stars. He points to the ob- 
servations by W. Baade, of Mount Wil- 
son Observatory, which showed that the 
red giants in the Andromeda galaxy, 
M31, are highly concentrated in the 
central spheroid of that system whereas 
the blue and white stars are characteris- 
tic of the spiral arms. 


Spectrum of Sun’s Corona 


OST of the light of the inner co- 
rona of the sun is in its continuous 
spectrum, only a few per cent appearing 
as the well-known bright emission lines. 
The origin of the light forming the con- 
tinuous coronal spectrum was discussed 
by Dr. Donald H. Menzel, of Harvard 
College Observatory. He suggested 
that there may be evidence which does 
not support the common explanation that 
the continuum is caused by scattering of 
sunlight by fast-moving free electrons. 

Spectra of the corona may be made 
with the usual form of spectrograph 
equipped with a slit, or, since the obser- 
vations are made during a total solar 
eclipse when the narrow circle of inner 
coronal light forms its own “slit,’’ a slit- 
less spectrograph may be used. Dr. 
Menzel prefers the latter arrangement, 
and points out that with a slit instru- 
ment scattered skylight could give a 
faint dark-line spectrum which might 
erroneously be attributed to the corona 
itself. On the other hand, with a slit- 
less spectrograph, this danger does not 
exist, as skylight records only as a faint 
diffuse background fog. 

Slitless spectra have the further ad- 
vantage of revealing the distribution of 
light of various wave lengths all around 
the solar limb. Dr. Menzel called at- 
tention to the close correspondence be- 
tween the coronal continuum and the 
green emission line at wave length 5303 
angstroms. ‘This line is produced by 
iron ionized 13 times (Fe XIV). Spec- 
tra taken at the eclipses of 1936 and 1932 
show this correspondence. In 1932, 
particularly, when the red coronal emis- 
sion at wave length 6374 was generally 
more intense than 5303 all around the 
sun’s limb, except for two tiny conden- 
sations, the coronal continuum was con- 
fined primarily to these two regions. 
(See also front cover, Sky and Telescope, 
September, 1945.) 

The line at 6374 angstroms is caused 
by iron ionized nine times (Fe X), and 
one might consider the lack of a con- 


tinuum associated with this line as the 
result of the capture of the free electrons. 
But Dr. Menzel does not believe this to 
be an acceptable explanation, for he 
points out that even if the corona were 
made of pure iron, the change of ioniza- 
tion from Fe XIV to Fe X would re- 
duce the number of free electrons pres- 
ent by only 30 per cent. ‘Therefore, 
some continuum ought to be found as- 
sociated with the line at 6374 as well as 
with that at 5303. 

Dr. Menzel stated that these facts 
point to the need for further work (at 
eclipses) on the spectrum of the corona, 
particularly on the spectral and geomet- 
rical distribution of the continuum. 
Meanwhile, we should hesitate to accept 
the conventional explanation of electron 
scattering as the source of the continuum. 


UX Monocerotis 


HIRTY-TWO | spectrograms — ob- 

tained at the McDonald Observatory 
and 1,374 patrol plates taken at Har- 
vard Observatory have been used by Dr. 
Sergei Gaposchkin, of the latter insti- 
tution, to study this interesting eclipsing 
double star. The component stars, of 
classes 47p and Gap, are so nearly equal 
in brightness that both spectra are visible. 
The components are somewhat more 
massive than the sun, with the G2 star 
about three times as large in diameter as 
the other. 

The spectral characteristics of this sys- 
tem are rather extraordinary, and the 
spectrum undergoes drastic changes from 
cycle to cycle. Dr. Gaposchkin suggests 
tentatively that the bluer component (the 
A star) has apparently a rotation about 
15 times as fast as would be the case if 
it rotated with the revolution period of 
the two stars. At the same time, the 
blue component seems to eject a contin- 
uous stream of material from its far side, 
which spirals around the whole system, 
forming a tenuous envelope. ‘This fea- 
ture is similar to that of the famous 
eclipsing star Beta Lyrae. 


Infrared Photography 


J ITHIN the past year the sensi- 
tivity of the I-Z plate has been 
increased approximately five times (with 
very careful hypersensitization), accord- 
ing to W. F. Swann, of the Eastman 
Kodak Company. He reported that 
with this infrared-sensitive film Mount 
Wilson Observatory has succeeded in 
obtaining spectra of some of the brighter 
stars beyond 11,000 angstroms. 
Astronomers have benefited consider- 
ably by wartime improvements in emul- 

















sions for papers, plates, and films, and 
some of the changes have been incorpo- 
rated in the spectroscopic plates used so 
extensively by astronomers all over the 
world. The most noteworthy of these 
changes have been in the infrared, in 
plates with high sensitivity, and in plates 
with extremely high resolving power. 
Mr. Swann said that the recently an- 
nounced Type 649-GH spectroscopic 
plate is capable of resolving more than 
1,000 lines per millimeter. Although it 
is of very little value for straight photog- 
raphy because of its low sensitivity, it is 
an extremely useful plate for making 
reticules and graticules. 


More on Stellar Atmospheres 


THAT the atmospheres of many stars 
have stratification of certain elements 
similar to that found in the sun was in- 
dicated by several papers. Spectroscopic 
analysis of the weaker lines in the spectra 
of Arcturus and 70 Ophiuchi A has been 
made by Suzanne E. A. van Dijke, Na- 
tional Research fellow at Mount Wilson 
Observatory. Arcturus is a giant orange 
star, while 70 Ophiuchi A is a dwarf of 
the same type. Stratification of the ele- 
ments in the atmosphere of Arcturus was 
suggested as a result of this study. 

At Dominion Astrophysical Observa- 
tory, Victoria, B.C., Dr. K. O. Wright 
has measured the intensities of 1,000 lines 
in the spectrum of Alpha Persei, and 
computed curves of growth, which relate 
the intensity of a line to the number of 
atoms which produce it. He finds that 
the neutral atoms of an element show a 
somewhat higher excitation temperature 
than do its ionized atoms, that the neu- 
tral atoms appear subject to greater pres- 
sure, and that the turbulent velocity is 
less for them than for their ionized 
counterparts. All these results suggest, 
tentatively, that there is appreciable 
stratification in the atmosphere of Alpha 
Persei, with the mean position of the 
ionized atoms lying above that of the 
neutral atoms. 





NOTICE 


EFFECTIVE with new subscriptions 
ordered after June ist, and with re- 
newals ordered after July Ist, the 
price of Sky and Telescope is increased 
to $3.00 per year for the United States 
and possessions; to $3.50 for Canada 
and countries in the Pan-American 
Postal Union; and to $4.00 for all oth- 
er foreign countries. On June Ist, the 
single copy price by mail becomes 30 
cents; over-the-counter, 25 cents. 
Current subscriptions expiring with 
the issue of June, 1946, and there- 
after, will be billed at the new rates, 
but may be renewed at present rates 
until July 1st. All current subscrip- 
tions may be extended for any period 
at present rates before that date. 
SKY PUBLISHING CORPORATION 
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Schematic diagrams of two famous eclipsing binaries, Zeta Aurigae and Beta 

Lyrae. The period of Zeta Aurigae is 972 days; that of Beta Lyrae is 12.9 days. 

In the former the stars are relatively far apart; in the latter they are close to- 
gether and suffer considerable tidal distortion. 


Prominence on Zeta Aurigae?P 


THE DOUBLE STAR Zeta Aurigae 

can be regarded as a prototype of a 
rapidly growing class of eclipsing systems 
in which a late-type supergiant is at- 
tended by an early-type main sequence 
star. In this case, the components are 
of spectral ciasses K5 and late B, with 
the K-type supergiant roughly 70 times 
as large as its mate, the uncertainty of 
this figure being five to 10 per cent. The 
disparity in these sizes is thus such that 
the radius of the B star is comparable 
with the extent of the chromosphere sur- 
rounding the K star. Consequently, 
Dr. Zdenek Kopal, of Harvard College 
Observatory, has found the phenomena 
exhibited when the B star is eclipsed to 
furnish a unique opportunity for studying 
the structure of the K chromosphere in 
considerable detail. 

Dr. Kopal has analyzed the light curve 
of the beginning of the eclipse of Zeta 
Aurigae which extended from December 
18, 1939, to January 28, 1940 (eclipses 
occur three times in eight years), and 
found that the light changes at that time 
bore little resemblance to any theoreti- 
cal light curve of a bodily eclipse. Dr. 
Kopal finds that at the beginning of the 
eclipse the B star must have been ob- 
scured first by an almost completely 
opaque cloud of width equal roughly to 
one half the radius of the B star, or 
about one million kilometers. “he blue 
star then passed behind a somewhat 
wider and more transparent region be- 
fore disappearing ultimately behind the 
limb of the AK star; this limb, as far as 
can be determined, may have been quite 
sharp. 

By assuming that the depth of the 
cloud in the A star’s atmosphere was 
equal to its lateral width, and that its 
continuous absorption was due to metal- 
lic ions, Dr. Kopal found the density of 
the cloud to be of the same order of 
magnitude as that of solar prominences. 
This hypothetical cloud might be con- 
sidered a gigantic prominence, but in 
comparison with the size of the super- 
giant star it need not have been any more 


conspicuous than an average-sized prom- 
inence on the sun. 

If this interpretation of the 1939 
eclipse light curve is correct, the passage 
of the B star behind a “prominence” of 
the K star was probably a rare chance 
which might not reoccur for several rey- 
olutions of this binary system. Whetht? 
or not this is so only future eclipses can 
decide, and Dr. Kopal suggests that rdre 
and fleeting events such as eclipses of 
Zeta Aurigae should be observed with 
great care and accuracy. 


Atmospheric Nitrous Oxide 
AN APPARENTLY plausible and 


interesting means of accounting for 
the presence of nitrous oxide (N:O) in 
air was reported by Dr. Arthur Adel, of 
the University of Michigan, who several 
years ago discovered an absorption band 
in the solar spectrum at wave length 
7:77 mu. ‘This he identified as being 
produced by nitrous oxide in the earth’s 
atmosphere, even though the presence of 
this gas is not readily explained by the 
photochemistry of the air. 

The explanation relayed by Dr. Adel 
to the American Astronomical Society 
was suggested by M. W. Kriegel, of the 
Carter Oil Company, Tulsa, Okla. In 
recent examinations of soil air for hydro- 
carbon content, Mr. Kriegel has found 
a hitherto unreported component which 
he believes to be nitrous oxide. Its 
presence in soil air may result from the 
decomposition of ammonium nitrate 
(NH«NO:) into water and_ nitrous 
oxide. It is also probable that the slow 
decomposition of commercial fertilizers 
may account for this gas in farming areas. 
Furthermore, in connection with the stud- 
ies of decomposition of vegetation under 
aerobic conditions, it has been shown by 
the laboratory of the Carter Oil Com- 
pany that a gas having properties similar 
to nitrous oxide forms a large portion of 
the condensed fraction. 

Dr. Adel believes it is not unreason- 
able to suppose that escaping soil air is 
one source, if not the principal one, of 
the atmospheric nitrous oxide which pro- 
duces the band at 7.77 mu. 
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ADEQUATE SPACE for a floor ex- 
hibit of amateur-made telescopes, 
more than enough illuminated display 
cases for scale models, eyepieces, accessor- 
ies, mirrors, and miscellaneous items, and 
wall space for all photographs have been 
promised by Dr. Robert T. Hatt, direc- 
tor of the Cranbrook Institute of Science, 
where the main sessions of the Fourth 
National Convention of amateurs will be 
held on July 4th weekend. 

Amateurs everywhere, whether person- 
ally attending the convention or not, are 
invited to send in exhibits to Cranbrook; 
the following are the official exhibit 
classifications : 

1. Telescopes (amateur made). 

2. Photographs of amateur-made instru- 
ments and observatories. 

3. Small-scale models of existing or 
coutemplated instruments. 

4. Telescope parts and accessories, ama- 
teur made, including such items as eye- 
pieces, mirrors, diagonals, finder scopes, 
spectroscopes, focusing devices. 

5. Astronomical photographs taken with 
amateur telescopes. 

6. Miscellaneous items. 


Amateur Astronomers 


EXHIBIT AND PROGRAM PLANS FOR DETROIT CONVENTION 





Entry rules arid cards are now 
being printed and will be sent to 
individuals and groups who re- 
quest them from L. H. Sprinkle, 
Exhibits Chairman, 19323 Hill- 
crest Blvd., Farmington, Mich. 

All amateur groups are invited, 


by request of Mabel Sterns, of ? 


the National Capital Astrono- 
mers, to send, in advance, copies 
of all literature employed in pub- 
licity work, together with infor- 
mation on the number of members 
employed in membership and pub- 
licity activities. This is to form 














the background for one of the 
group discussions. Address these 
to Publicity Discussion, Mrs. Margaret 
Back, at the address below. 

Tentative program. Inasmuch as July 
4th allows time for delegates to travel, 
events are scheduled to begin Friday 
morning and to end about noontime Sun- 
day. Note the opportunity to visit two 
of America’s finest observatories. 

July 5. 9:00 a.m. Registration of dele- 
gates (fee $1.00). Morning program in- 





THIS MONTH’S MEETINGS 


Boston: Dr. Arthur C. Hardy, of 
Massachusetts Institute of Technology, 
will speak on ““A New Method of Rating 
the Power of Telescopes,” at the meet- 
ing of, the Amateur Telescope Makers of 
Boston, May 9th, 8:00 p.m., Harvard 
College Observatory, Cambridge. 

Chicago: Dr. Walter Bartky, Univer- 
sity of Chicago, will speak on “Stellar 
Motions in the Next Million Years,” 
at the May 14th meeting of the Burn- 
ham Astronomical Society. Motion 
picture films will be shown. The society 
meets at the Chicago Academy of Sci- 
ences Auditorium, at 8:00 p.m. 

Cincinnati: The Cincinnati Astro- 
nomicai Association will hold its annual 
Star-Gaze on Saturday, May 11th, to 
which the public is especially invited. 
Telescopes will be available. Meet at 
the end of the Fairview car line, Route 
No. 60, at 8 ‘o'clock. 

Cleveland: “Navigation with Radar” 
will be discussed by Dr. J. S. Hall, of 
Amherst College, at the May 3rd meet- 
ing of the Cleveland Astronomical So- 
ciety, 8 o'clock at the Warner and 
Swasey Observatory. 

Detroit: Dr. Charles F. Meyer, of 
Wayne University, will address the De- 
troit Astronomical Society on May 12th 
at 3:00 p.m., at Wayne University. His 
subject is: “A Review of a New Theory 
of the Origin of the Solar System by 
Weizsaecker.” 
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Geneva, Ill.: On Sunday, May 26th, 
at 4 o'clock, the Fox Valley Astronom- 
ical Society will hold an astronomical 
picnic at Aurora College. ‘The lecture 
subject is to be announced, and there 
will be observing in the evening, weather 
permitting. Bring your own_ basket 
lunch, but coffee will be provided. 


Indianapolis: Howard Miner will 
speak on “Teaching Astronomy” at the 
May meeting of the Indiana Astronom- 
ical Society, May 5th, 2:15 p.m. at 
Odeon Hall. 

Madison, Wis.: On May 8th, Dr. 
C. M. Huffer, of Washburn Observa- 
tory, will speak on “Astronomical Pic- 
tures,” at the meeting of the Madison 
Astronomical Society, 8:00 p.m. at 
Washburn Observatory. 

New York: The annual meeting of 
the Amateur Astronomers Association 
will be held on May 15th at 8 o’clock 
in the Roosevelt Memorial building, 
American Museum of Natural History. 
There will be motion pictures, reports 
of officers and committees, elections, 
and entertainment. 


Pittsburgh: Arthur L. Draper, direc- 
tor of the Buhl Planetarium, will give 
at the May roth meeting of the Ama- 
teur Astronomers Association a special 
presentation of the “theater of the stars,” 
featuring a behind-the-scenes demonstra- 
tion of the planetarium instrument. The 
group meets at 8 o’clock in the Buhl 
Planetarium. 


cludes tour of Cranbrook and first con- 
vention session, 

2:00 p.m. Tour of McMath-Hulbert 
Observatory, Lake Angelus, with explana- 
tion of techniques and showing of latest 
films of solar activity. 

7:45 p.m. Showing of films of Paricutin 
volcano, taken and presented by Major Ot- 
to Fisher, who has recorded the eruption 
in sound and color since it began in 1944. 
Weather permitting, telescopes outdoors 
for observing into the night. Delegates 
traveling by car are invited to bring 
portable instruments. 

July 6. Morning program devoted to 
activities of amateurs, reports of delegates, 
and discussion of publicity methods. 

12:30 p.m. Official banquet, with in- 
vited speakers. Group photograph. Af- 
ternoon sessions will deal with amateur 
organization problems, reports of commit- 
tees, problems of future activities. 

Evening visit to University of Michigan 
Observatory at Ann Arbor, featuring ob- 
serving with several large telescopes, and 
demonstration of spectrogram techniques. 

July 7. Morning sessions devoted to 
exhibit awards, discussions of telescope 
makers’ and observers’ problems. 


Travel. Delegates traveling by car 
are advised to spend the night of Thurs- 
day, July 4th, at cabins or tourist places 
outside the Detroit suburbs. ‘Those ar- 
riving by bus or train Friday morning 
may take either a Pontiac or Birmingham 
bus at the Greyhound bus terminal in 
Detroit, making sure to get off at the 
Birmingham bus station, about an hour’s 
ride from Detroit. Do not get off at 
Lone Pine Road, even though it is 
nearer Cranbrook, as there is no shelter 
there. 

Members of the Detroit and North- 
west societies will provide cars to meet 
delegates at the Birmingham bus station ; 
these cars will ply back and forth to 
Cranbrook every 15 minutes from 8:30 
to 10:30 Friday morning, July 5th. Any- 
one arriving after 10:30 should call the 
Cranbrook Institute of Science, Birming- 
ham 377, and this is also the phone for 
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people needing directions or help of any 
kind. If necessary, taxis are available at 
the Birmingham bus station. 

For the visits to Lake Angelus and 
Ann Arbor, members’ cars and: public 
conveyances will be provided for all who 
require them, so those who do not come 
by car need have no fear that they will 
lose out on these trips. 

Room and meal reservations. Two 
hundred single rooms are available. They 
will be reserved only for the two-day 
period commencing after breakfast Fri- 
day, July 5th, and ending after break- 
fast on Sunday, July 7th. (Rooms must 
be vacated by 9:30 a.m. Sunday, al- 
though the convention sessions will con- 
tinue to 12:30 p.m.) The cost, per 
person, for six meals and two nights is 
$10.00. Reservations should be made by 
June roth, but the rooms may all be 
filled before that date. Adjoining rooms 
can be reserved for families. Only 100 
blankets are available, so if you come by 
car, bring a blanket or two for each per- 
son. The Cranbrook blankets will be 
assigned to those coming by bus or train. 
If you wish only meals, and not room 
reservations, at Cranbrook during the 
convention, request such reservations by 
June 15th. 

Send all room and meal reservations 
to the undersigned. 

MARGARET BACK 
Convention committee chairman 
46 Edgemere Road 

Grosse Pointe Farms 30, Mich. 





Historic Telescope Exhibited 


The Bulletin of the Eastbay Astro- 
nomical Association of Oakland, Cal., 
for February, contains the following re- 
port: 

“What fun we had on Saturday eve- 
ning, February 2nd, setting up the old 
Davidson 6.4-inch refractor! This is an 
historic telescope. As accurately as we 
can learn, it was made to exhibit at the 
Centennial Exposition in Philadelphia 
in 1876, with the mechanical parts by 
Fauth and Company of Washington and 
optical parts by Alvan S. Clark. 

“Dr. Edison Pettit, of Mt. Wilson, 
had made a visit to Chabot and helped 
us in advance in identifying certain parts. 
We also found in the Chabot Observa- 
tory library a Fauth and Company cata- 
log for 1878 containing a cut of the in- 
strument and of the gold medal award 
to it in 1876. We began at scratch and 
got most of the parts in the right place, 
and after stepping on one another’s toes 
for two hours and dropping many screws 
(for it seems to be built of screws), the 
telescope was set up in the Exhibit Room. 
It creates much interest. As far as we 
know, the first observatory in California 
contained this telescope set up by Dr. 
George Davidson in Lafayette Park in 
San Francisco in 1878. It is not yet cer- 
tain when it was dismantled, but it was 
in use in the park for over 20 years.” 


Report from 


MEETING of the executive com- 

mittee and delegates of the Interna- 
tional Astronomical Union was held in 
the Academy of Sciences and Letters, 
Copenhagen, Denmark, from March 7th 
to 13th. Although this was not by any 
means a full-scale meeting of the I. A. U., 
it was especially important as the first 
session of any kind since 1938, and many 
important decisions were reached, includ- 
ing tentative plans for the next general 
meeting. of the I. A. U. This will prob- 
ably be held in Europe, but not before 
1948. The actual determination of the 
time and place of the next meeting is 
left to the executive committee. 

Twenty-four astronomers from 14 coun- 
tries comprised the delegates, and only 
representatives from Spain and Italy failed 
to arrive. The four members of the 
executive committee who attended were 
Spencer Jones, Danjon, Oort, and Steb- 
bins (representing Adams). The mem- 
bers of the Danish national committee, 
Hertzsprung, Norlund, B. Stroemgren, 
and E. Stroemgren, also attended most 
of the meetings, and on the day a sym- 
posium on interstellar matter was held, a 
number of young astronomers and physi- 
cists came from Denmark and from Lund, 
Sweden. Most of the delegates traveled 
to the meeting by airplane, including the 
United States’ group comprising Shapley, 
Stebbins, and Struve. 

Five special committees were set up 
for the meeting. These were on solar 
phenomena, variable stars, fundamental 
astronomy and minor planets, bibliogra- 
phy, nominating. 

The executive committee, at the close 
of the meeting, proposed changes in the 
form of the Quarterly Bulletin of Com- 
mission 11 of the I.A.U. These changes 
reflect the trend in solar investigations 
and the relation to problems of radio 
transmission. The bulletin is to remain 
a separate publication, as it is a summary 
giving results as early as possible, whereas 
other publications necessarily involve a 
delay before results appear. In the Quar- 
terly Bulletin, the characteristic numbers 
should be dropped, except the sunspot 
number. Added to the daily record 
should be details of coronal phenomena, 
radio noises of solar origin, and the lumi- 
nescence of the night sky. A better index 
of prominence activity than the present 
one should be established, and details of 
solar eruptions should continue to be 
published as at present. 

Commission 11 will also be asked to 
study the question of the prediction of 
terrestrial phenomena of solar origin and 
the determination of zones of activity on 
the sun’s disk. The importance of ar- 
ranging a continuous cinematographic 
study of the sun from stations spaced 
around the world was stressed. 

It was also recommended that the com- 
mission on variable stars assume _ the 
responsibility for the naming of variables. 
Commission 27 will also be asked to 
assume responsibility for the publication 
every five years of the Catalogue and 
Ephemerides of Variable Stars, with in- 
tervening annual supplements. As with 
all the other committees, the variable 


Copenhagen 


star group considered many problems 
related to the publication of various 
journals and catalogues summarizing 
fundamental results, the continued ap- 
pearance of which was interrupted or 
completely stopped by the war. 

In considering the problems of funda- 
mental astronomy and minor planets, at- 
tention was drawn to a project initiated 
by the U. S. Naval Observatory whereby 
a number of photographic zenith tubes 
may be set up in different latitudes and 
longitudes for the purpose of obtaining 
better information on latitude variation 
as well as on the systematic errors of 
existing systems of proper motion. It 
was proposed that an information center 
for this project be formed at the Naval 
Observatory, Washington, D. C. 

The problem of minor planets, a field 
in which German astronomers have al- 
ways been very active, both in observing 
and in the compilation and publication 
of results, was carefully considered. It 
was proposed that the computation of 
ephemerides of known minor planets be 
shared by the Institute of Theoretical 
Astronomy at Leningrad and the Rechen- | 
institut at Heidelberg; that the Students 
Observatory at Berkeley, Cal., be ap- 
proached on the computation of orbits of 
newly discovered asteroids. 

The astronomers of the 12 nations 
represented joined in advocating the crea- 
tion of an international astronomical ob- 
servatory and research station under the 
auspices of the United Nations. Dr. Shap- 
ley, author of this proposal, suggested 
that the United Nations Educational, 
Scientific and Cultural Organization 
(UNESCO) consider establishment of 
truly international institutes in special 
fields, such as public health, new foods, as- 
tronomy,and atomic energy. The scientists 
involved would be able to set the pattern 
for friendly, active international co-opera- 
tion. The Polish delegation advocated 
both north and south international ob- 
servatories. 

It was significant that in the rearrange- 
ment of the work of the international 
astronomical bureaus which were sus- 
pended during the war, many former 
German activities were assigned to Rus- 
sian astronomers and observatories. The 
Soviet delegation to Copenhagen reported 
plans for sending a group of leading 
Russian astronomers to America soon, 
preparatory to rebuilding observatories in, 
Russia on as modern a basis as possible. | 
Dr. A. Mikhailov was elected to the 
I.A.U. executive committee, its six other 
members now being from England, 
France, Holland, Italy, Sweden, and the 
United States. 

The delegates present were: Delporte 
from Belgium; Link, Czechoslovakia; E. 
Stroemgren, Denmark; d’Azambuja, Dan- 
jon, Fayet, France; Greaves, Spencer 
Jones (chairman), Stratton, Great Britain; 
Minnaert, Oort, Netherlands; Randers, 
Norway; Banachiewicz, Witkowski, Po- 
land; Gullon y Senespleda (absent), Spain; 
Lindblad, Sweden; Guyot, Switzerland; 
Shapley, Stebbins, Struve, United States; 
Mikhailov, G. Shajn, Mrs. G. Shajn, 
U.S.S.R.; Junkes, Vatican City State. 
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The region of the Northern Cross. The 
small circle encloses 61 Cygni, first star 
whose distance was measured. 


LOVE for the glory of the heav- 

ens is no modern craze. It has 

always been a fervor of the human 
soul. In the days of the prophets, when 
Job was extolling the powers of the 
Creator, nothing appealed to him more 
firmly than the fact that it was He 
“which maketh Arcturus, Orion and 
Pleiades, and the chambers of the 
south... .” And yet countless men and 
women, today, share the regret of ‘Thom- 
as Carlyle when he said, “Why did not 
somebody teach me the constellations, 
and make me at home in the starry 
heavens which are always overhead, and 
which I don’t half know to this day?” 
We do not have to iterate that lament 
and let us say we shall not. 

While any season at all is the right 
time to begin learning the constellations, 
spring has certain advantages. As 
warmer weather beckons us out of doors 
to survey awakening nature, there is a 
renewed invitation to notice the moving 
panorama exhibited in the evening skies. 
We feel ourselves to be Lilliputians in 
the presence of the legion of stars. And 
the more we learn from the hard facts 
of observation, the greater is the awe 
and the splendor of the stars. 

The evening skies of spring for north- 
ern observers are less spectacular than 
those of winter — they do not claim as 
many brilliant stars. “The whole scene 
has become more placid as befits the 
milder season. ‘This is the best time, 
however, to study the circumpolar con- 
stellations, those which never set in 
mid-northern latitudes. They should be 
well fixed in the memory, as they can be 
seen on any clear night the year round. 

Ursa Major, the Big Bear, in the 
early evening hours in April and May, 
stands high in the northern sky above 
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the pole. At this time of year observers 
in the Southern Hemisphere may also 
see this constellation above their northern 
horizon; however, those south of about 
28 degrees below the equator cannot see 
the entire Dipper. 

This Big Dipper is an asterism within 
Ursa Major, and definitely looks like 
the object for which it is named. It 
has three stars in the handle and four im 
the bowl, all but one of about equal 
brilliance. The Dipper has other desig- 
nations, such as the “‘Butcher’s Cleaver,” 
“Charles’ Wain” (Wagon), and the 
“Plough.” No matter when or where 
it is seen, an imaginary line joining the 
two stars forming the side of the bowl 
farthest from the handle, the pointer 
stars, if extended nearly six times its 
length will end near Polaris, the North 
Star. Polaris is of about the same 
brightness as the Pointers, and there are 
no bright stars between. Polaris cannot 
be seen, of course, by observers more than 
a degree or so south of the equator. 

The star at the end of the handle 
of the Dipper is called Alkaid, or some- 
times Benetnasch. ‘The one next to it 
is Mizar. Close beside Mizar is a 4th- 
magnitude star called Alcor. This star 
is said to be a test for eyesight, although 
really it is not difficult to see at any 
time under good conditions. Mizar is 
interesting historically, as it was the 
first star to be discovered and mentioned 
as a double star; it was also the first 
double to be satisfactorily photographed. 
Its brighter component was the first star 
discovered with a spectroscope to be 
double. The third star in the handle of 
the Dipper is Alioth. Where the handle 
joins the bowl is Megrez, and below it 
is Phecda. ‘The Pointers are called 
Merak and Dubhe, the latter being the 
closer to the pole. By summer, the 
Dipper will have slipped west of Polaris. 

It is a very interesting fact that all 
the stars of the Big Dipper, except 
Alkaid and Dubhe, are moving together 
through space. A considerable number 
of other stars, widely scattered, have the 
same motion. One of these is Sirius in 
Canis Major; it is the nearest of the 
group. Beta Aurigae (the bright star 
east of Capella) is the most remote, at 
a distance of 135 light-years. These 
stars range from eight to 400 times as 
bright as the sun. 

Ursa Major includes, besides the 
bright stars of the Dipper, many others 
of lesser brilliance. Not all of these 
stars, however, are circumpolar at lat- 
itude 40° north. When the constella- 
tion is observed just after dark in the 
spring, the group of stars to the west 


I know that I am mortal and ephem- 
eral; but when I scan the multitudinous 
circling spirals of the stars, no longer do 
I touch earth with my feet, but sit with 
Zeus himself, and take my fill of the 
ambrosial food of gods. 

Quoted in Mackail’s Anthology, iv.32. 





of the Pointers forms a crude semi- 
circle, with a pair of stars near each 
other at its southern end. Starting with 
the stars at the bottom of the bowl of 
the Dipper, we find another group of 
stars arranged in almost the same man- 
ner and likewise ending with a pair of 
stars. A third pair is then observed in 
line with the first two. The fact that 
each of these pairs is nearly a duplicate 
of the other is a remarkable coincidence. 
The pairs have been likened to the tracks 
of a leaping gazelle; they represent the 
paws of the bear. 

Polaris and the north celestial pole 
lie in the constellation of Ursa Minor, 
the Little Bear, also called the Little 
Dipper. Polaris is the bright star at 
the end of the handle. Farthest from 
the handle and corresponding to the 
Pointers in the Big Dipper are two 
bright stars known as the guardians of 
the pole; they circle about it closer than 
any other conspicuous stars, Polaris ex- 
cepted. The Little Dipper is not so 
readily found as the Big Dipper, al- 
though Polaris and the guardians are 
easily seen. The other stars are unob- 
trusive and missed when there is a 
slight haze or moonlight. 

Cepheus is one of the inconspicuous 
circumpolar constellations, situated at 
this season below and east of the pole; 
it is rather difficult to locate except in 
a dark sky. It lies in the Milky Way, 
as does also the much more conspicuous 
neighboring constellation of Cassiopeia. 
The bright stars of this latter group 
form an irregular W or M1, according 
to its position. 

A part of Camelopardalis, the Giraffe, 
is close to the pole. ‘The brightest star 
is magnitude 4.3, for Camelopardalis 
was formed to fill in a large region be- 
tween the ancient constellations. In 
order to identify its stars, study the star 
chart on page 22 until you have the 
configuration well in mind. 

Draco, the Dragon, was known ‘to 
the Greeks, the Egyptians, and the 
Arabs. To the Greeks it represented 
the serpent guarding the Garden of the 
Hesperides. ‘The Egyptians worshipped 
Draco in connection with their goddess 
Isis. Many of their temples were built 
so that the beams of Thuban, in the 
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tail of the dragon, shone upon their 
altars. ‘These were constructed about 
3000 B. C., when Thuban was the pole 
star. (For a chart of Draco and more 
detailed discussion, see Sky and Tele- 
scope, July, 1945, page 12.) 

Among the non-circumpolar constel- 
lations, Leo, the Lion, is particularly as- 
sociated with the springtime. ‘The rising 
of its bright Sickle in the east at dusk 
is one of the first signs that spring is in 
the air. By early May it shines high 
in the south when the stars first come our 
and follows the sun closely to its setting 
in the west before the summer season 
is far advanced. ‘The pointer stars of 
the Big Dipper, which help to find the 
North Star, can direct us to Leo as well. 
Sight along the line of the Pointers, 
toward the south this time and a little 
farther than before, and there stands 
the king of beasts. 

Six stars form the large Sickle rep- 
resenting the head of the Lion. The 
brightest is Regulus at the base of the 
handle. A beautiful blue star, it was 
one of the four “royal stars” which were 
supposed long ago to rule over the 
heavens. Antares, in the Scorpion of 
the summer sky, Fomalhaut, in the 
Southern Fish, and Aldebaran, in the 
V-shaped face of Taurus, are the others. 

Eastward from the Sickle there is a 
right triangle of stars which also belongs 
to Leo. At the eastern point of this 
triangle you will find the second bright- 
est star in the constellation, Denebola, 
which marks the tip of the Lion’s tail. 

A line from the triangle of Leo 
through the middle of the Sickle and 
prolonged as far again beyond leads 
westward to the famous Beehive. More 
often known as Praesepe, the Manger, !t 
is the light of a cluster of hundreds of 
stars 3,000 million million miles away. 
This little hazy patch can be glimpsed 
in a clear, moonless sky in the dim region 
of Cancer, between the Lion and the 
Twins. 

Certain stars stand out among their 
fellows. The Big Dipper is the most 
popular figure for us who live in the 
Northern Hemisphere. Orion, a winter 
constellation, is the brightest and grand- 
est. The Pleiades are the friendliest. 
The Northern Cross is the most sub- 
lime, and the Scorpion is the most for- 
midable of the constellations. 

Scorpius appears directly in the south 


The Milky Way in Scorpius and Sagit- 

tarius, including the great star clouds in 

the direction of the center of the Milky 
Way galaxy. 


in the evening sky of early summer. 
Its body is formed by the upper stars of 
the large group; its tail slants toward 
the horizon, then curves to the left and 
upward, a fine cascade of stars ending 
in the wide pair that marks the Scor- 
pion’s sting. Less imaginative people 
may see there, instead of a deadly scor- 
pion, only the figure of a kite with a 
long curved tail. 

One star in Scorpius clearly outshines 
the others; it is Antares, the “rival of 
Mars,” often mistaken for our brother 
planet. Antares is 250 light-years away, 
a red supergiant sun. If it were 10 
times as far away, it would be barely 
visible to the naked eye on the clearest 
night. At 1/10 of its distance, it 
would be second in splendor only to 
the planet Venus. This is true because 
Antares is so nearly a standard 1st-mag- 
nitude star. 

Eastward from Antares across the 
wide stream of the Milky Way there 
is an inverted dipper figure of six stars, 
somewhat smaller than the Little Dip- 
per near the pole of the heavens. It is 
called the Milk Dipper and is in the 
zodiacal constellation of Sagittarius, 
the Archer, which is pictured as a cen- 
taur aiming an arrow at the Scorpion. 
Some people imagine that the bright 
stars of the Archer outline the figure of 
a teapot — handle, spout, and all. 

The region between Antares and the 
Milk Dipper is in many ways the most 
remarkable in all the heavens, whether 
viewed with the unaided eye, through 
binoculars or through a telescope, or on 
photographs of long exposure. Here, in 
the direction of the massive center of 
our galaxy, are found fine examples of 
almost every kind of object the system 
contains. Here are stars of different 


colors, double stars, and both open and 
globular clusters. 


In this region is the 





grandest of all star clouds, and here are 
vast dust clouds hiding whatever lies 
beyond them. 

In late summer evenings the Milky 
Way, a wide glowing arch of remark- 
able variety and beauty, spans the whole 
heaven from the northeast to the south- 
west, its apex nearly overhead in the 
region of the Northern Cross. The 
six stars forming this large figure are 
part of Cygnus, the Swan, which ap- 
pears to be flying down the Milky Way. 
Bright Deneb, the “tail” of the Swan, 
embellishes the top of the Cross. A 
star of the Ist magnitude, it is some- 
what less brilliant than Vega farther to 
the west, although Deneb is intrinsically 
75 times as bright as Vega and 4,800 
times as bright as our sun. Deneb is 
15 times farther away than Vega. AI- 
bireo, at the foot of the Cross, shows 
clearly through a very small telescope 
as a pair of stars of exquisitely contrast- 
ing colors. One is a 3rd-magnitude star 
of rich topaz hue, and the other, of the 
5th magnitude, is turquoise blue. 

Topping the sky of summer is Vega, 
the brightest star in the constellation of 
Lyra. In middle northern latitudes it 
is surpassed only by Sirius, the Dog 
Star, which by summer has moved into 
the daytime sky. Vega is a beautiful 
blue-white object 63 times as bright as 
the sun and 27 light-years away. 

We have mentioned less than half of 
the constellations that are visible during 
spring and summer. This is just a 
starter — you need not stop here. Mod- 
erately prosaic folk, you and I, can for- 
get the everyday world as we survey 
the starlit scene, and can allow ou 
imaginations full play. And when the 
artless sunlight next morning reveals 
the obvious inadequacies of the things 
around us, something of the magic still 
lingers. 
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STARCRAFT 


By Wittiam H. Barton, Jr. 


the late curator of the 
Hayden Planetarium, New York 


and JosePpH Maron JosEPH 





Anyone seeking to know the world 
around him may with the help of the 
offered 


paths that the pioneers of astronomy 


suggestions here follow the 
trod. The authors tell how a practical 
telescope can be made easily and inex- 
pensively and explain how to use it. 
In addition, they give in simple lan- 
guage a description of everything from 
meteors to the solar system, and tell how 
to make star charts and sun dials, how 
stars are measured, 


All the 


stories of the great astronomers and 


the distances of 


and how to identify the stars. 


their theories of the universe are briefly 
and simply told. 

New material and changes of dates 
and references now bring Starcraft com- 
pletely up to date. A chapter on pho- 
tography has been added, as well as 
several pages on thumb-nail navigation. 


There are a number of new photographs 


and tables. 
Send for a copy on approval 


* 


McGRAW-HILL 
BOOK COMPANY, Inc. 








330 West 42nd Street, New York 18, N. Y. 
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WJ BOOKS AND THE SKY 


ELECTRONS IN ACTION 


Whittlesey House, New 
$3.00. 


James Stokley. 
York, 1946. 320 pages. 


N ASTRONOMER sees science in 

its largest aspects. So when an au- 

thor like James Stokley, whose _back- 

ground was long specialized on stars and 

planets, turns to discussing electrons and 

neutrons and science in general, he writes 
with wide and deep perception. 

In this book, Astronomer Stokley traces 
the development and performance of elec- 
tron tubes, the use of electronics in in- 
dustry, electronic sound recording, elec- 
tronic computers, X-rays, the betatron, 
the electron microscope, and medical in- 
struments such as the metal locator, the 
inductotherm or fever machine, and the 
electroencephalograph. And_ up-to-date 
chapters cover radar, loran, and _ the 
atomic bomb. Thus the book becomes a 
complete and delightful exposition of all 
the new marvels of science and the elec- 
tronic arts. 

But to present readers one of the most 
interesting chapters in the book relates 
to “Cosmic Electronics.” Here, for ex- 
ample, is a passage that describes interest- 
ingly the mechanism of radio blackouts 
coincident with excessive solar activity. 

“When a large spot crosses the center 
of the Sun’s disk, as seen from Earth, 
these electrons are aimed toward us. 
Nearing our planet, they are affected by 
another magnetic field, that of the Earth 
itself, and they spiral inward. Passing 
through the rarefied gases of the upper 
atmosphere from about 375 down to 125 
miles, the height of the F layer, they cause 
additional ionization of the gases’ atoms. 
When the knocked-out electrons return 
to their places, visible light is given off 
and we have a display of the aurora 
borealis, the ‘northern lights.’ 

“Curiously, Dr. [Harlan T.] Stetson 
[of Massachusetts Institute of Tech- 
nology] has found the maximum of 
auroras comes not at the sunspot maxi- 
mum, but about two years later. This 
he explains by the fact that as the cycle 
advances, spots occur nearer and nearer 
to the Sun’s equator. The path in which 
the Earth moves around the Sun is very 
nearly in the same plane as the solar 
equator. Thus, spots that occur early in 
the cycle, large though they may be, are 
aimed either above or below the Earth, 
while the later ones are directed more 
nearly toward us. 

“Here, again, the radio effect varies 
with the frequency of the waves. Speak- 
ing in his WGY talk of the damage to 
radio reception done by the September, 
1941 aurora, Dr. Stetson explained that 
records made at his Needham, Mass., 
laboratory . .. ‘show very definitely that 
the upper layer from which the short 
radio waves are transmitted is damaged 
more promptly than the lower layer. 
This lower layer, on the other hand, shows 
the worst effect about a day after the 
aurora or two days after the sunspots 
are in line with the Earth. In the case 
of the shorter waves, recovery occurs 
within two or three days but more than 
a week elapses before the broadcast waves 


come in with their usual strength.’ It has 
taken this length of time before all the 
electrons that have been knocked out of 
atoms by the sunspot bombardment have 
joined up with atoms again and the 
normal degree of ionization, due to the 
Sun’s ordinary radiation, has been re- 
stored.” 

O. H. CALDWELL 
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LUMINOUS 


STARS 


Moon & 4 Planets 


Have your own Planetarium 
on the ceiling of your den, 
bedroom or rumpus room. 
STARS" shine with outdoor realism 
AFTER turning off the lights 


, | Gummed and Ready to Put Up 


/ $720 
a postpaid 
KK Complete with Chart and Directions 


“STARS” © 12,200 BLIX STREET 
Os NORTH HOLLYWOOD CALIF ] 

















ORIGIN of the ¥ 


SOLAR SYSTEM 
By Willis 
A logical and vitally interesting 
discussion showing how the inter- 
action of the forces involved in a 
sideswiping stellar collision could 
not produce a tenuous filament, but 
would produce the wonderfully 
symmetrical solar system we now 


have. 
Comments of readers: 
“An outstanding book in its field.” 
“Have enjoyed the book thoroughly.” 
“Deserves wide circulation.” 
$2.50 


HOLLYHURST PUBLISHING 
COMPANY 


Mount Vernon, Washington 














Sky Publications 


Commis Gags . «st lel 


Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomic physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 


. 50¢ 


The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 


a eee 


400-Year Calendar. . . .10c 


Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size. 


Send 3c postage for each item. 


THE BOOK CORNER 


Hayden Planetarium - New York 24, N. Y. 
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ASTRONOMICAL ANECDOTES 


CRICKETS AND PIPE-SMOKE SPECTRA 


FEW DAYS AGO, I was re- 

minded of something when I ran 
across a letter to me from Professor 
E. B. Frost, who was director of the 
Yerkes Observatory from 1905 until 
1932. In his later years he was blind, 
yet carried on some of his own corre- 
spondence, printing in capital letters on 
a narrow ribbon of paper. At the end, 
he signed himself, “E. B. Frost, IPSE.” 
I knew him for only a little while but 
I shall never forget his telling me about 
Dolbear’s formula. 

In the middle of the night, when a 
cricket in the dome is your only com- 
panion, count the number of chirps in 
15 seconds, add 40 to it, and the result 
will be the temperature, Fahrenheit. 
Usually an observer has plenty of time 
to count cricket chirps, so perhaps it 
would be best to count them for a min- 
ute, then divide by four before adding 40 
to the result. This is Dolbear’s formula. 
I know a cricket doesn’t really chirp — 
he doesn’t do it with his mouth, that is 
—but I don’t know who Dolbear was 
or what he did. I’ve used his formula 
and it usually works. 

Guiding a well-mounted large reflec- 
tor that is collecting light for a spectro- 
graph is sometimes a tedious job be- 
cause the observer is not kept busy 
enough. The 37'%-inch reflector in 
Ann Arbor guides very well at and near 
the zenith, the star trailing slowly along 
the slit and requiring a touch of the 
slow motion only every two or three 
minutes. The floor was pretty smooth, 
and they do say that one observer was 
accustomed to roller-skate around and 
around, among the piers and observing 
ladders, returning occasionally to see if 
the star was behaving itself. I forgot 
those skates when I left, darn it! 

Another observer, lost in dreams of 
a greater instrument, sometimes lost the 
star as he puffed huge clouds of smoke 
from one of his pipes. This was Pro- 
fessor Heber D. Curtis, the director, 
who died about four years ago. Curtis’ 
pipe was everywhere at once. He kept 





NEW BOOKS RECEIVED 


One Worwtp or None, various authors, 1946, 
McGraw-Hill. 79 pages, paper bound. $1.00. 

This book is subtitled, “A Report to the 
Public on the Full Meaning of the Atomic 
Bomb.” Contributors include 15 men from 
scientific, political, and military fields. The 
foreword is by Niels Bohr; the introduction, 
by A. H. Compton. 


Geotocy AppLiep TO SeLENoLocy, I, The Im- 
brium Plain Region of the Moon; II, The 
Features of the Moon, J. E. Spurr, 1945, 
Science Press. 112 and 318 pages. $5.00. 

Volume I, incorporated into this book, is 
a complete reprint of an earlier work. Vol- 
ume II extends the author’s study to the en- 
tire moon, with discussion of various types 
and type areas which contribute to a general 
treatment of the subject. 


several of them, with cans of tobacco, 
scattered strategically about the observ- 
atory and the residence. If he left his 
pipe at the drawing board where he was 
designing the 96-inch reflector, he would 
find another one in his office. It could 
be laid aside when he went over to his 
home, for there would be another on 
the hall stand, and it soon would be in 
action. At the telescope, the clouds of 
smoke were so dense that some astrono- 
mers of the staff attributed any un- 
familiar spectral feature to absorption 
through the equivalent of several atmos- 
pheres of tobacco smoke. 

A considerable quantity of smoke 
arose recently from another cause, in 
Ann Arbor. The Students’ Observatory 
of the University of Michigan, atop 
beautiful Angell Hall, has two domes, 
one housing a 10-inch refractor, the 
other a 15-inch reflector. In putting a 
new coating on the roof of the building, 
the workmen very carelessly tarred down 
one of the domes, so it could not be 
moved. The Michigan Daily, campus 
newspaper, claims that the department 
of astronomy got “stuck on itself,” but 
a member of that faculty looks at this 
incident as an example of negligence that 
is on a par with the gradual encroach- 
ment on the observatory by dormitories, 
hospitals, and power plants that have 
well-nigh rendered its functions un- 
profitable. For over 20 years, there 
has been a promise that a new observa- 
tory building will be provided in a pro- 
tected location. Maybe an incident as 
small as this will be the motivation for 


the fullfillment of that promise. R.K.M. 





W.A.A. REGIONAL OFFICES 
(See page 2) 


The names below are of associate re- 
gional directors of War Assets Adminis- 
tration offices at the addresses given: 

B. L. Wilson, 699 Ponce de Leon Ave., 

N.E., Atlanta, Cypress 1961 
B. J. Braudis, 600 Washington St., Bos- 

ton 11, Lafayette 7500 
F. McLauchlan, 209 S. LaSalle St., Chi- 

cago 4, Franklin 9430 
R. D. Schell, 704 Race St., Cincinnati 2, 

Parkway 7160 
J. A. Fraser, Federal Reserve Bank Bldg., 

Cleveland 
J. F. Hough, 728 15th St., Denver 2, Key- 

stone 4151 
H. Morton, P. O. Box 1407, Ft. Worth 1, 

2-1285 
J. E. Kirchner, P. O. Box 1037, Kansas 

City, Mo., Delmar 3500 
F. L. Seymour, 350 Fifth 

York 1, Murray Hill 3-6800 
J. G. Dellert, Lafayette Bldg., Philadel- 

phia, Walnut 4400 
L. C. Dedo, 30 Van Ness Ave., San 

Francisco 2, Underhill 2425 - 

O. C. Bradeen, 2005 Fifth Ave., Seattle 

1, Main 2728 


Ave., New 











ELEMENTARY 
ASTRONOMY 


by E. A. Beet 


Written in clear and simple language, 
this book serves as an excellent in- 
troductory study of astronomy. It 
explains things without introducing 
complicated mathematics, and it gives 
directions for simple experiments and 
out-door observations. The book is 
handsomely illustrated with 24 plates 
and 68 text-figures, and will be 
appreciated by both student and lay- 


man. 
$2.00 


* 


TEXT -BOOK 
ON 
SPHERICAL 
ASTRONOMY 


by W. M. Smart 


“The fact that this book comes out 
in the fourth edition only thirteen 
years after its first publication is in 
itself an indication of its useful- 
ness. The popularity of Smart's 
text is undoubtedly due to its compre- 
hensive scope — it includes subjects 
for which adequate 
text-books has not been available. In 
a clear fluent style the problems are 
skillfully developed ... . ! Many excel- 
lent diagrams help the understanding 
. . . « Each chapter is followed by a 
set of exercises by which the student 
can test his mastery of the subject.” 


—R. J. Trumpler, SCIENCE 


treatment in 


The fourth edition incorporates the 
data resulting from the most recent 


determination of the solar parallax. 


4.75 
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CAMBRIDGE UNIVERSITY PRESS 


THE MACMILLAN COMPANY 
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SKY AND TELESCOPE (No. 55) 


15 




















IN STOCK AGAIN! 


Achromatic Kellner Eyepiece M-1 


With high eyepoint. Completely assembled. 
Ready to use in telescopes, binoculars, micro- 
scopes, finders, spotting ‘scopes or wherever 
a very superior wide-field ocular of fine defi- 
nition and great light gathering qualities is 
required. Both eye and field lenses are achro- 
matic and fluoride coated. E.F.L. 0.785” 
(12.6 X). O.D. %” $5.00. 

With crosshair $6.00. 

Bushing to fit 144” tube $3.00 extra. 
Bushing to fit your tube $4.00 extra. 


KELLNER EYEPIECES 


Wide Field Kellner Orthoscopic; 23%,” 
clear aperture; 4%" EFL. (2.2x). 
Mounted 3%” O.D. Complete $15.00. 


Both achromatic eye lens and field lens are 


fully fluoride coated. Pupillary distance 
6%4” from eye lens. Exit pupil 4%” diam- 
affords great eye relief. LENSES 


eter 
ONLY for above, without mount, $13.00. 


PRISM, LIGHT FLINT GLASS 
$3.75 


Fluoride coated, in 
mounting of alumi- 
num-magnesium al- 
loy, with ball bear- + 
ing swivel. Meets 
most exacting requirements. 1 5/16” by 
1%” face. Suitable as diagonal for reflectors 
up to 8”, also as star diagonal on refractors. 
These prisms can be used to make Porro’s 
system No. 2 erector. 


Achromatic Wide-Angle 
Four Element 
Telescope Objective 





on oe one tial 


inhibins Aewy ete 





Ygeaba ae 
5-inch effective focal length...... 
Outside diameter: front, 1 sis $ 4.00 


back, 1 5/16”. Consists of 


(1) Achromatic plano-convex lens, 
1%” diameter; 314” f. 1. Out- 
side surfaces fluoride coated. 

lens in 


(2) Achromatic negative 
aluminum mount; 1 _ 1/16” 
diameter ; — 12” f. 1. Outside 
surfaces fluoride coated. 
(3) Metal mounting (aluminum- 
magnesium alloy). 
Offers innumerable uses: Excellent wide- 


angle telephoto lens; superb enlarger and 
slide projector Jens; covers 2144” x 21%” 
plate; wide-angle telescope objective for 
small finders; for Schmidt cameras ; collima- 
tor, and macro-photo lens. Many other uses 
will suggest themselves. Works well with 
our focusing eyepiece. A gem of beautiful 
optical workmanship. 


INVERTER FOR OU 
EYEPIECE 


FOCUSING 


To those who have purchased our focusing 


eyepiece, we can supply an INVERTER, 
which threads into their ocular, outside 
diameter 134”, Price $7.00. This converts 
an astronomical telescope to terrestrial. 

See our previous ads for other optical 


bargains. 
Include Postage — Remit with Order 


CATALOG of lenses, prisms, etc. Send 10c 


HARRY ROSS 


Scientific and Laboratory Apparatus 


70 West Broadway, N. Y. 7, N. Y. 
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GLEANINGS FOR A.T. M.s 


A THERMAL EYEPIECE FOR THE TELESCOPE 


URING the researches which cul- 
minated in the production of the 
author’s giant 300-inch lunar map, the 


possibility was considered of detecting the 
heat radiation from the moon or other 
celestial object with such equipment as an 
amateur might reasonably possess or con- 
struct with moderate workshop facilities. 
Early workers in this field, such as Melloni 
and Rosse, obtained an indication of lunar 
heat with a thermopile at the focus of lens 
or parabolic mirror, the feeble current thus 
produced being registered on a delicate 
galvanometer. 

The current research with thermopiles 
and thermocouples resulted in the con- 
struction of an instrument called a “ther- 
mal eyepiece” which, when inserted at the 
focus of a 12%-inch Newtonian reflector, 
enabled the lunar heat radiation to be 
noted visually; no galvanometer was nec- 
essary. 

As is shown on the drawing, the instru- 
ment consists essentially of a minute, light 
couple suspended between the poles of a 
permanent magnet, one junction of the 
couple being at the focus of a positive 
eyepiece of orthoscopic or monocentric 
type. The whole is enclosed in a rather 
thick brass case which slips into the slid- 
ing eyepiece tube just as does an ordinary 
eyepiece. The device should be level, as 
the couple must be suspended freely. 
With an altazimuth mounting, the eye 
tube is always horizontal, but an equatorial 
mounting is preferable provided the tube 
or eye end rotates so as to bring the eye- 
piece level for any observing position. Ad- 
justment is provided to enable the couple 
to be raised, lowered, or turned in the 
field of view. 

The couple consists of strips of copper 
and constantan, with these dimensions: 
length 0.25”, thickness 0.002”, separation 
0.005”, weight 0.030 gram. The suspension 
is an exceedingly fine quartz thread, but 
a hair can be employed as its hygroscopic 
neglected for short 


propensity can be 


periods. 


In use, the telescope is directed to the 
moon and the image focused. The rays 
are then cut off by a shutter at the open 
tube mouth; the couple is adjusted until 
the lower junction is central and turned 
until the two strips appear in the same 
plane and are thus in coincidence when 
the shutter is removed. The couple now 
appears as a dark line, and it is clear that 
movement of the couple can be referred 
to selected points on the focused lunar 
disk which forms a luminous background. 
The image is allowed to fall only upon the 
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OBJECTIVES MIRRORS 
EYEPIECES 
ELLIPTICAL FLATS 
RECTANGULAR FLATS 


In Stock and Made to Order 


All our work is manufactured by 
expert opticians, and made from 
homogeneous strain-free glass. 


Land M Optical Co. 


69 S. Lexington Ave. 
WHITE PLAINS, N. Y. 




















Find Anything in the Sky 
Within a Few Seconds and 
Observe Planets in the Daytime 


HAINES UNIVERSAL 
TELESCOPE MOUNTING 


The mountings are con- 
structed at very lowest 
cost and sold at small 
profit. The small size is 
for any telescope up to 
an 8-inch. $95.00, f.o.b. 
Englewood, N. J. 


1. No buildings are re- 
quired — the mounting is 
waterproof. 

2. No finder is needed — 
our circles take care of 
that. 

3. No gale will vibrate 
this mounting. 

4. Shipped adjusted for 
your latitude; mounting 
height made to suit re- 
fractor or reflector. 

5. 18%-inch circles have 720 divisions each; 
guaranteed to a few seconds of arc. 

6. Quickly set up: base weighs 150 Ibs.; 
column 75 Ibs.; equatorial head 75 Ibs. ; easily 
carried in car. 

7. Three sizes: small for 4” to 8” telescope; 
medium for 8” to 14”; large for 14” to 24”. 





Above price of $95.00 is for small size; larger 
sizes priced in proportion. Complete Observa- 
tory (except telescope) including mounting, 
35 lb. lectern, sidereal clock, flashlight clamp, 
ephemeris, etc. $150.00. Write for full in- 
formation and photographs. 


Haines Scientific Instruments 


Box 171 Englewood, New Jersey 
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lower junction of the thermocouple. If 
the image is too large, it may be necessary 
to shield the upper junction. 

The thermoelectric current produced in 
the loop by the heat of the image causes 
the loop to turn in the field of the perma- 
nent magnet. Thus, if the loop is located 
edgewise before an _ observation, the 
amount of turning is observed as an ap- 
parent separation of the two wires. The 
thermal electromotive force of a copper- 
constantan junction is approximately 0.04 








Equatorial Mountings for Weather Bureau 
Instruments and for Telescopes 


RAMSDEN EYEPIECES 


for amateur telescope makers, 4”, 1%”, 1” 
focal length; 144” diameter. Each $5.10. 


C. C. Young, 25 Richard Road 
East Hartford 8, Conn. 

















ASTRONOMICAL TELESCOPES 
34-inch Reflecting Objective 
Equatorially Mounted, 60 Power 
%4-wave Aluminized Mirror 
Ramsden Type Ocular 

Price $19.75 
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| 475-s Fifth Avenue, New York 17, N. Y. | 

















ASTRONOMICAL TELESCOPES, 
BINOCULARS, CAMERAS, 
MICROSCOPES, BOOKS 
Bought, Sold, Repaired 
We have Some Fine Bargains in 
Used Instruments 
RASMUSSEN & REECE 
41 Market St., Amsterdam, N. Y. 

















WE REPAIR 
*% Microscopes *® Telescopes 
! * Field Glasses *® Binoculars 


WE BUY, SELL, EXCHANGE 
OPTICAL AND SCIENTIFIC 
INSTRUMENTS 


| W A E L D 10 Maiden Lane 


New York City 








BEekman 3-5393 

















EVERYTHING for the AMATEUR 


Telescope Maker 


Precision Workmanship, Quality 
Supplies, Money Back Guarantee 


KITS — OUR SPECIALTY 
COMPLETE 6” KIT . . . « « « $4.00 
Pie eee 6 sw! eee se 

Other Sizes, Proportionately Low 

PYREX MIRRORS 
Made to order, correctly figured, polished, 
parabolized and aluminized. 
ALUMINIZING 
We guarantee a Superior Reflecting Sur- 
face, Optically Correct Finish. Will not 
peel or blister. Low prices. 


MIRRORS TESTED FREE 
PRISMS EYEPIECES 
ACCESSORIES 


FREE CATALOG: 
Telescopes, Microscopes, Binoculars, etc. 
Instruction for Telescope Making . . 10¢ 


Precision Optical Supply Co. 


1001 East 163rd St. New York, N. Y. 

















millivolts per degree centigrade. With a 
12%-inch reflector, the radiation from the 
full moon when at a considerable altitude 
causes the strips to separate a distance 
equal to the apparent diameter of the 
crater Plato, approximately 53 seconds of 
arc when the moon is at its mean distance. 

The relative intensity of radiation from 
different lunar regions can be ascertained 
by bringing various portions of the disk 
to the center of the field. After each 
observation the rays should be occulted 
and the couple again brought into coinci- 
dence. Care must be taken to avoid any 
shaking of the instrument as tremors are 
easily communicated to the couple. 

In conducting these observations, the 
greatest care should be taken to shield 
the apparatus from every source of radia- 
tion which might distract from the ac- 
curacy of the results, and this includes the 
heat of the observer’s body. Shielding is 
effected by the interposition of a non-con- 
ducting screen of asbestos or wood. Air 
currents are also detrimental, and the best 
results are obtained with the primary mir- 
ror mounted in a wooden tube used on 
still nights free from any suspicion of haze 
or fog. A thin layer of fog will completely 
absorb the very feeble heat rays which 
penetrate the earth’s atmosphere. It has 
been estimated that the total amount of 
heat received from the full moon is only 
750 millionths of a degree centigrade and 
may fall to % of this at sea level. At full 
moon the radiation is over five times that 
at first or last quarter. 

Interesting observations can be secured 
during lunar eclipses. The turning mo- 
ment of the couple will be found to di- 
minish before the encroachment of the 
umbra and is reduced to zero during 
totality. A diminution of the heat from 
the moon is also noticed during penumbral 
eclipses (appulses), when our satellite 
escapes the dark shadow and the sun, as 
seen from the moon, appears partially 
eclipsed by the earth. 

This compact little instrument is easily 
made, but attention must be paid to detail. 
The adjusting screw should turn readily 
without any lateral motion and should be 
provided with a bakelite finger grip. The 
couple must be suspended midway be- 
tween the poles of the magnet. The mag- 
net, of horseshoe shape, should be as 
strong as possible and accurately fit its 
recess. It is secured by the semicircular 
ebonite distance piece which in turn is 
gripped by the end of the knurled collar. 
This collar is bored to receive the eye- 
piece, which is a good push fit. The case 
is made of considerable thickness to elimi- 
nate extraneous heat as much as possible. 
Since the heat rays we are attempting to 
detect are readily absorbed by glass, as 
few surfaces as possible should be inter- 
posed between the primary and the ther- 
mocouple. <A diagonal plane reflects a 
higher percentage than a right-angle prism 
transmits. If the telescope is temporarily 
converted to the MHerschelian principle 
(off-axis), the maximum effect is produced. 
To avoid body-heat interference at the 
open end of the tube, it is advisable to 
employ a prism at the eyepiece. 

H. P. WILKINS, F.R.A.S. 
127 Eversley Ave. 
Barnehurst, Kent 

London, England 











+ * 
THREE INCH 
PORTABLE REFRACTOR 


Objective corrected for chromatic and 
spherical aberration and coma, focal 
length 45’’, tube cell mounting and 
tripod head of aluminum, three eye- 
pieces and star diagonal. 


$235.00 


Eyepieces, Lenses, Mirrors 
BERKELEY Tinsley 
4 


CALIFORNIA 2] 
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PYREX 4%-INCH REFLECTOR 


Equatorially mounted on tripod with 
3 eyepieces (46x, 92x, 184x)....$98.00 
3-inch REFRACTOR with slow mo- 
tion and motor drive $265.00 
Tripods Mirrors 
Mirror Cells Prism Holders 
Objectives Objective Cells 
Achromatic Eyepieces 
Eyepiece Holders Star Diagonals 


Everything guaranteed on a 
money-back basis 
Send for Free Catalog 
Ares Astronomical 


Instruments Company 
1012 Tiffany St., New York 59, N.Y. 


eeeeeeeeee 


Mounts 





ASTRONOMICAL 
OBJECTIVES 
and 
MIRRORS 
* 


TELESCOPE OBJECTIVE 
BLANKS 


Ready for Immediate Delivery 








V-64.5 
V-36.6 


1.5170 
1.6170 


Crown Index 
Flint Index 


Guaranteed Precision Annealed 
Optical Glass 


Diameter Per Pair 
2%-inch $5.00 
2% -inch 7.00 
34-inch 8.00 
3% -inch 11.00 
4%-inch 17.50 
4% -inch 25.00 


* 
Send for free list 
MAYFLOOR PRODUCTS CORP. 





KATONAH 3, N. Y. 
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In Focus 


HIS MONTH’S back-cover picture 

adjoins the first one in the series, 
printed in the February issue, and con- 
tinues around the southern limb of the 
moon, The terminator (sunrise line for 
first quarter) extends down the right side 
of the field of the photograph; the termi- 
nator’s full length will be included in four 
charts. 

There are 79 features labeled on the 
accompanying key chart, representing all 
of the named formations in this area. Be- 
cause of this large number of features, 
only some of the more noteworthy are 
discussed below. In all cases, spellings 
follow the International Astronomical 
Union’s Named Lunar Formations, by 
Blagg and Mueller. Bibliographical in- 
formation is from the British Astronom- 
ical Association publication, Who’s Who 
in the Moon. 

Aliacensis. A crater over 50 miles in 

diameter, with walls which rise as much 
as 16,000 feet in places; note their long 
shadows. 
- Altai Mts. This mountain chain runs 
for over 300 miles, at heights of about 
4,000 to 6,000 feet. The western slopes 
are very precipitous. 

Apianus. A ring plain about 38 miles 
across, with a fairly smooth interior. It 
is named after Peter Bienewitz, a 16th- 


ee 


LENSES & PRISMS 
500,000 OF THEM!! 


Buy them for a fraction of their original cost. 
U. S. ARMY and NAVY surplus lenses and prisms. | 
RIGHT ANGLE PRISM 40 m/m sa. face, ea. $1.75 | 
PERISCOPE EYEPIECE set 1” Dia. ....ea. 1.50) 
5 POWER TANK TELESCOPE (M71) Brand 
New, Coated Optics, Completely —— | 
bled, Value $345.00. Perfect ........ a. 22.50 
WIDE ANGLE EYEPIECE — All sated | 
optics, mounted in a focussing cell, 2” 
clear aperture, 1%” F.L., achromatic 
lenses. Value $125.00. Perfect ...... ea. 9.50 
COMPLETE SET OF LENSES from Peri- | 
scope Rifle Sight. Value $24.00 ...... ea. 2.25) 
METAL PARTS to make a complete 5X | 
Tank Artillery Scope. Diagram _in- 
tn’ ohh chk ed boke ao Gd whEEO® 0 7.50 | 
5 LBS. OPTICAL GLASS Lens & Prism | 





blanks. Index and dispersion marked on 
7 VRE A eR Ea Se ree ae 4.75 | 
Send 3 cent stamp for list. 

j 

A. JAEGERS | 

BOX 84S SO. OZONE PARK 20, N. Y. | 





SKY-GAZERS EXCHANGE 


Classified advertisements are accepted for | 
this column at 40 cents a line per insertion, | 
six words to the line. Minimum ad is three | 
lines. Remittance must accompany orders. Ad- | 
dress Ad Dept., Sky and Telescope, Harvard | 
Observatory, Cambridge 38, Mass. 


WISH TO BUY: R.F.T. or 6” pyrex of f/5 or | 
faster. Mrs. Lera A. Hegel, Indio, Cal. 


FOR SALE OR OR TRADE: LA 6” achromatic objective | 
lens, complete with brass cell and end fittings | 
for tube. Focal length 96”. Lens consists of | 
three elements. Professionally made. One ele- | 
ment has three chips about as large as a nickel | 
which will not harm the image in any way. 
Worth at least $750 when new. Best offer takes. 
= Oliver, 1001 Russia Ave., San Francisco, 

a 


FOR SALE: 8” pyrex mirror, focal length 40”. | 
Slight turned edge, figure otherwise excellent. | 
$30.00. Aluminized. Eugene Alexander, 1178 | 
Queen Anne PIl., Los Angeles, Cal. 

FOR SALE: 38” refractor, altazimuth mounting, 
3 eyepieces, diagonal. $185.00. W. F. Elliott, 
412 Otteray Drive, High Point, N. C. 
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century mathematician who discovered 
that cometary tails always point away from 
the sun. His records of the 1531 comet 
were used by Halley in predicting the re- 
turn of the comet which now bears Hal- 
ley’s name. 

Barocius. A large formation not fully 
enclosed, with the crater Barocius B in its 
walls, and the less distinct C to the north. 
Named for a 16th-century Venetian noble- 
man. 

Catharina. This formation was named 
for St. Catherine of Alexandria, by Ric- 
cioli, who placed Sts. Cyrillus and Theo- 
philus nearby (see Plate I). Catharina is 
a ring plain over 60 miles across, with 
Catharina F the 25-mile plain in its north- 
ern side. 

Faraday. A walled formation which 
seems to intrude into Stoefler. Michael 
Faraday (1791-1867) was the famous 
worker in physics, electricity, and mag- 
netism. 

Hommel. A bay over 75 miles in diam- 
eter, with several large craters inside its 
walls. Johann Hommel (1518-1562) was 
professor of mathematics at Leipzig Uni- 


versity; under him Tycho studied astron- 
omy. 
Maurolycus. One of the finest walled 


plains on the moon, 70 miles in diameter. 
There is considerable detail in and around 
this feature; small craterlets and a central 
peak are particularly noticeable on its 
floor. On the eastern side, the walls rise 
18,000 feet above the interior. The Fran- 
ciscan abbot, Francesco Maurolico (1494- 
1575), was a noted mathematician and 
opponent of the Copernican system. 

Pons. At this phase, the formation is 
ear-shaped. Jean Louis Pons (1761-1831) 
discovered 36 comets, starting his career 
as caretaker of Marseilles Observatory in 
1789. He was a telescope maker; later 
director of the Museum Observatory in 
Florence, where he died. 

Sacrobosco. A large irregular bay with 
great detail around it and several promi- 
nent craters in its interior. It commem- 
orates John Holywood, universally known 
by his Latin name, who wrote a textbook 
on astronomy, Sphaera Mundi, based on 
the Ptolemaic system. This textbook, 
used for over 300 years, was later corrected 
by Barocius. Sacrobosco died in 1256. 











Planetarium Notes 


ADLER PLANETARIUM 
900 E. Achsah Bond Drive, Chicago 5, Ill., 
Wabash 1428 
ScHEDULE: Tuesdays through Saturdays, 11 
a.m. and 3 p.m.; Sundays, 2:30 and 3:30 
p.m.; building closed Mondays. 
StarF: Director, Wagner Schlesinger. Other 
lecturer: Harry S. Everett. 
May: RAINBOWS AND HALOS. The ring 
around the moon, rainbows, aurorae, and other 
meteorological phenomena will be seen and 
their causes explained. 


June: STEERING BY THE STARS. 
BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa., 
Fairfax 4300 


ScHeDULE: Mondays through Saturdays, 3 and 
8:30 p.m.; Sundays and holidays, 3, 4, and 
8:30 p.m. 

StarF: Director, Arthur L. Draper. Other lec- 


turers: Nicholas E. Wagman, J. Frederick 
Kunze. 
May 1-23: THE STARS AND YOU. What 


influence do the stars and planets and other 
heavenly bodies have upon human _ beings? 
A presentation of the true and false in our 
relationship to cosmic forces. 
May 24-June 2: PAGEANT OF THE HEAV- 
ENS. 
FELS PLANETARIUM 
20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Rittenhouse 3050 
ScHEDULE: 3 and 8:30 p.m. daily; also 4 p.m. 
on Saturdays, Sundays, and holidays. 11 a.m. 
Saturdays, Children’s Hour (adults admitted). 
Starr: Director, Roy K. Marshall. Other lec- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 
May: TRIP TO THE MOON. Atomic pow- 
er to fuel the rocket ship that is radar-guided 
to a safe landing and return makes this year’s 
excursion better than ever. 


June: CLOCKS AND CALENDARS. 


GRIFFITH PLANETARIUM 
P. O. Box 9866, Los Feliz Station, Los Angeles 27, 
Cal., Olympia 1191 

ScHEDULE: Friday and Saturday, 3 and 8:30 
p.m.; Sunday at 3, 4:15, and 8:30 p.m. 
SrarF: Director, Dinsmore Alter (on military 
leave). Acting Director, C. H. Cleminshaw. 
Other lecturer: George W. Bunton. 

May: THRU THE TELESCOPE. Demonstra- 
tion and explanation of refracting and reflect- 
ing telescopes. Photographs are shown of tele- 
scopic celestial objects whose positions are 
pointed out in the planetarium sky. 

June: THE REASONS FOR THE SEASONS. 


HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 

ScuHepuLE: Mondays through Fridays, 2, 3:30, 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 5, 
and 8:30 p.m.; Sundays and holidays, 2, 3, 4, 
5, and 8:30 p.m. 

Starr: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Marian Lockwood, Robert R. Coles, 
Catharine E. Barry, Shirley I. Gale. 

May: SPRING AND SUMMER STARS. We 
explore familiar and lesser-known stars and 
constellations that dominate the heavens dur- 
ing the warmer seasons. The constellation 
pictures come to life in the planetarium sky. 


June: SKY FANTASIA. 
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UNUSUAL WAR BARGAINS 
in LENSES and PRISMS 


NOW! MAKE YOUR OWN BINOCULARS! 


View 
of 
7x 50 


Complete Set of LENSES and PRISMS 
from Navy’s 7x50 Model 


SAVE UP TO $150.00! 


Here’s an unusual opportunity to secure a fine set 
of Binoculars . .. at a tremendous saving of 
money. Build them yourself with all of the very 
same optics contained in the Navy’s 7 Power 
Glasses . . , the Binoculars which received such 
wide acclaim during the war. Depending on your 
choice, you may buy a near perfect set of Lenses 
and Prisms for the Binocular construction job, or 
a set of seconds (exactly the same units, but 
Lenses are uncemented and have some imperfec- 
tions). If, however, you wish to construct a 
Monocular (14 a Binocular) you may do so, choos- 
ing either near perfect components or seconds. 
The Monocular Sets comprise % quantities of the 
same optics required for the Binocular. The full 
near perfect Binocular Set comprises the follow- 


Binocular 





WE NOW HAVE SOME METAL PARTS 
AND BODIES FOR NAVY’S 7 x 50 BINOC- 
ULAR. COMPLETE DETAILS SENT WITH 
ALL ORDERS FOR SETS SHOWN TO THE 
RIGHT OR UPON REQUEST. 


ing:— 2 Cemented Achromatic Eye 
17.5 mms. diam. ; 
Prisms; 2 Cemented Achromatic Objective Lenses, 
diam. 52 mms. 
cluded, but no metal parts. 


Stock #5102-Y 
Stock #5103-Y 
Stock — 
Stock Ses108-Y 


Piece Lenses, 
2 Eye Field Lenses; 4 Porro 


Complete assembly directions in- 


Near Perfect Binocular Set $25.00 Postpaid 
Near Perfect Monocular Set $12.50 Postpaid 
econds for Binoculars $11.00 Postpaid 


Seconds for Monocular $ 5.50 Postpaid 








SPECIALS IN LENS SETS ACHROMATIC LENSES 


Set No. 1-Y —“Our Advertising Special” — 15 
lenses for $1.60 Postpaid, plus 10-page idea booklet. 
For copying, ULTRA CLOSE-UP SHOTS macro- 
photography, experimental optics, magnifying and 
for making a two power f/16 Telephoto Lens, 
“Dummy Camera,” Kodachrome Viewer, DE- 
TACHABLE REFLEX VIEW-FINDER for 35 
mm. cameras, stereoscopic viewer, ground glass 
and enlarging focusing aids, TELESCOPES, low 
power Microscopes and for many other uses. 
NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 
Contains wide variety of projects and fully covers 
the fascinating uses of all Lenses in sets listed 
above . . . only $1.00 Postpaid. 
RETICLE SET—5 assorted, engraved reticles from 
U. S. Gunsights. Stock No. 2035-Y. .$1.00 Postpaid 


OPTICS FROM 4-POWER PANORAMIC 
TELESCOPE 

Excellent condition. Consists of Objective Prism, 
Dove Prism, Achromatic Objective Lens, Amici 
Roof Prism, Eye Lens Set (. . . a $60.00 value). 
OCG TEM: TOU» v.40 ch.c6d.000s 0006 $6.00 Postpaid 
35 MM. KODACHROME PROJECTING LENS 
SET—Consists of Achromatic Lens for projecting, 
plus a Condensing Lens and piece of Heat Ab- 
sorbing Glass with directions. 
Meee: PUG MOE fb ccc wecccceccces $1.95 Postpaid 
SPECTROSCOPE SETS .. . These sets contain all 
Lenses and Prisms you need to make 2 Spectro- 
scope plus FREE 15-page Instruction Booklet. 
Steck No. 1500-Y—Hand Type meee vy 


3.45 Postpaid 
Stock No. 1501-Y—Laboratory Type Spectro- 
DOE 6 cvntecenscenenetekes unace $6.50 Postpaid 


16 MM. PROJECTING LENS SET—Consists of 
2 Fluoride coated cemented Achromatic Lenses, 
1 inch diam. with combined F.L. of 2 inches. 


Dia. F.L. 
Stock No. in mms. in mms. Price 
6158-Y* 18 80 Z $1.00 
6161-Y 24 48 1.25 
6162-Y 25 122 1.25 
6164-Y* 26 104 -80 
6166-Y 29 54 1.25 
6168-Y 29 76 1.25 
6169-Y 31 122 1.50 
6171-Y 32 171 1.00 
6173-Y* 34 65 1.00 
6176-Y* 38 131 1.00 
6177-Y* 39 63 1.10 
6178-Y* 45 189 1.50 
6179-Y* 46 78 1.25 


*ASTERISKED ITEMS are uncemented, but FREE 
cement and Directions included with uncemented 
sets. 

USES :—Use these Lenses for making Projecting 
Lenses, Low Power Microscope Objectives, cor- 
rected Magnifiers, substitute enlarging Lenses, 
Eye-Piece Lenses, Macro-photography, Gadgets, 
Optical Instruments, etc., etc. 


MICROSCOPE SETS 


Consisting of two Achromatic Lenses and two 
Convex Eye Piece Lenses which you can use to 
make a 40 Power Pocket Microscope, or 140 
Power Regular Size Microscope. These color cor- 
rected Lenses will give you excellent definition. 
Dene Be. TAGE bec ocd ccnsunes $3.00 Postpaid 
Consisting of Prism, Mirror and Condensing Lens. 
These used together with Stock No. 1052-Y will 
make an excellent Microprojector enabling you to 
get screen magnification of 400 to 1000 Power 
according to screen distance. 

SOO TUG. TQM csc ccciecncebec $2.00 Postpaid 


WE HAVE LITERALLY MILLIONS OF WAR 


All Items Finely Ground and Polished but 
Edges Slightly Chipped or Other Slight 
Imperfections Which We Guarantee Pill 
Not Interfere with Their Use. Come Neatly 
Packed and Marked. 





TO KEEP POSTED on all our new Optical 
Items, send 10c and your name and address 
to get on our regular “Flash” mailing list. 











LENS CLEANING TISSUE—In spite of paper 
shortage, we offer an exceptional bargain in first 
quality Lens Cleaning Tissue. You get 3 to 4 
times as much tissue as when you buy in the 
ordinary small booklets. One ream—480 sheets— 
siza 7%” x 10%”. . 
CE SE fos wecceutscscecs $1.50 Postpaid 


MAGNIFIER SET—5 magnifying Lenses—Powers 
from 1 to 10. 

Dee Mes MOG cick c i ccciccasdes $2.00 Postpaid 
RIGHT ANGLE PRISM—Flint Optical Glass, size 
41 mm. by 91 mm. by 64 mm. Use in front of 
camera Lens to take pictures to right or left 
while pointing camera straight ahead. Also used 
in front of camera ns to reverse image in 
direct positive work. Two of these Prisms will 
make an erecting system for a Telescope. 

Steck Ne. SOIGY * .cccccoccsccces $3.00 Postpaid 


SECONDS IN PLANO-CONVEX CONDENSING 
LENSES 

Stock #1061-Y—Diam. 64”, F.L. 9” 

$2.00 —_ Postpaid 
Stock #1068-Y—Diam. 4 7/16”, . L. 
ian Postpaid 
We have a large supply of sed seconds in Con- 
densing Lenses for Spotlights and Enlargers — 
diam. from 314” to 644” — priced very low. Write 


for list! 
RAW OPTICAL GLASS 

An exceptional opportunity to secure a large vari- 
ety of Optical’ Pieces both Crown and Flint glass 
(seconds) in varying stages of processing. Many 
prism blanks. 

Stock No. 703-Y—8 Ibs. (min. wt.)—$5.00 Postpaid 
Stock No. 702-Y—1%4 Ibs. ........ $1.00 Postpaid 
BIG DOUBLE CONVEX LENS—74 mm. diam., 
99 mm. F.L. Weighs 9 oz. Made of borosilicate 
Crown Optical Glass. Used as spotlight Lens, 
Condensing Lens, etc. 


OS ES eee $1.50 Postpaid 
prema ~eskaes ITEMS 

Stock No. Price 

3006-Y—Porro Abbe , neds taeed $0.25 each 


2024-Y—10 Pieces Circular A-1 Plate 

Glass (Diam. 31 mm—for mak- 

ing Filter) 25 
3021-Y—Amici Roof Prism (3rd Grade) -25 each 
523-Y—Six Threaded Metal Reticle 


BS ca SEN AL es ia 25 
624-Y—Neutral Ray Filter size 4%” 

BR oc cece acu ene ds cos evere 25 
3022-Y—Round Wedge 65 mm. diam. .. 5.00 each 


16-Y—Level Vial, 48 mm. long .... .20 each 
> 2 tad Magnifier—diam. 28 


EE a ne oe pre -25 each 

2043- Y—Standard Crossline Reticle— 

ae a ere -50 each 
1034-Y—Burning Glass Lens ........ -25 each 
535-Y—Small First Surface Mirror .. -30 
3003-Y—Amici Roof Prism with Cor- 

Se FE nents nsuecdeceaas 2.50 
633-Y—Combination Polarizing and In- 

fra-Red Filters, diam. 20 mm. _ .50 


(Minimum Order on Above—$1.00) 
TANK PRISMS — PLAIN OR SILVERED 
90-45-45 deg. 5%” long, 24%” wide, finely ground 




















et SR ae ree $1.70 Postpaid AT BARGAIN PRI AND PRISMS FOR SALE and polished. 
ALL THE LENSES YOU NEED T A I RICES. WRITE FOR CATA- Stock #3004-Y Silvered Prism 
OUR OWN TELESCOPE! a OG “Y”— SENT FREE! (Perfect) $2.00 Postpaid 
Stock #3005-Y Plain Prism 
ALL ARE ACHROMATIC LENSES PRI S$ MS (Perfect) $2.00 Postpaid 
> Stock #3100-Y Silvered Prism 
GALILEAN TYPE — Simplest to Make (Second) ... $1.00 Postpaid 
but has Narrow Field of View. Stock Base Base Stock #3101-Y Plain Prism 
Stock No. 5004-Y—Small 2 Power Pocket No. Type Width Length Price (Second) ... $1.00 Postpaid 
S : 3040-Y Right Angle 33 mms. 23 mms. $1.00 (Illustrated Book on Prisms included FREE) 
PRONE: skiecant-ensicvenntuns $1.00 Postpaid 3045-Y Right Angel 70 168 4:00 
Stock No. 5018-Y—4 Power Telescope, 3001-Y Be a eadiaes 20 ron 14 a 2.00 TANK PERISCOPE 
2 $1.25 Postpaid 3006-Y Porro-Abbe 9 mms. 9 mms. 25 Cemplete Set Mounted Components 
3 PRISM TEBLESCOPES—Use Prism instead 3009-Y Porro 52 mms. 25 mms. 1.00 Rugged, strong, originally constructed for 
: of Lenses to Erect Image. Have wide field 3029-Y Dove 16 mms. 65 mms. 1.25 U. S. Tank Corps. Consists of 2 fine Peri- 
of view, ws = ene peat bo mms. a mms. by scope fnew 1 in Bees and — 
. x ig ngle mms. mms. . tic. ect condition. ou normally 
: Stock No. 5012-Y—20 Power Telescope, : 3038-Y Roof Prism 18 mms. 34 mms. 2.50 retail at $40 to $50. Stock No. 700-Y .. . 
$7.25 Postpaid $2.00 Complete Set Postpaid. 
ORDER BY SET OR STOCK NO. e) SATISFACTION GUARANTEED . IMMEDIATE DELIVERY 





EDMUND SALVAGE COMPANY + P.O. AUDUBON, NEW JERSEY 
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OBSERVERS FAG 'E 


Greenwich civil time is. used unless otherwise noted. 


A BEAUTIFUL AURORA AND COLORED SUNSPOTS 


ANY OBSERVERS of the aurora 

which overspread the northeastern 
United States on Saturday’ evening, 
March 23rd, likened its splendor to that 
of the display of September 18-19, 1941. 
Among those sending in reports is David 
W. Rosebrugh, Waterbury, Conn., who 
writes: 

“On March 23, 1946, at 7:30 p.m. EST, 
an unusually beautiful aurora was seen 
from Waterbury. A great red arc 19 
degrees in width stretched like a rainbow 
across the northern sky, arching from 
the northwestern horizon over Polaris to 
the northeastern horizon. The semicir- 
cle of sky below it was filled with a 
pale green diffuse aurora. By 8:30 most 


of the color had disappeared and the 
display consisted of roughly parallel arcs 
extending across the sky from east to 
west, although much broken up. The 
most southerly arc was far to the south, 
arching only 35 degrees above the south- 
ern horizon, while the most northerly 
arc passed about through the zenith. 
Pulsations commenced and a _ pulsating 
half-corona appeared, but not a complete 
corona, at least up to 9 p.m.” 

That afternoon, Mr. Rosebrugh had 
observed the sun with his 6.2-inch Gray 
refractor, using a 2-inch Mogey Huy- 
genian eyepiece of 46x, a Mogey dark 
glass and a Mellish solar prism, all of 
excellent quality. There was a large 





THE MOON AND PLANETS IN THE EVENING AND MORNING SKIES 





In mid-northern latitudes, the sky appears as at the right at 3:30 a.m. local time 
on the 7th of the month, and at 2:30 a.m. on the 23rd. At the left is the sky 
for 9:30 p.m. on the 7th and 8:30 p.m. on the 23rd. The moon is shown for cer- 
tain dates by symbols which give roughly its phase. Each planet has a special 
symbol, and is located for the middle of the month, unless otherwise marked. 
The sun is not shown, although at times it may be above the indicated horizon. 
Only the brightest stars are included, and the more conspicuous constellations. 


Mercury is not favorably placed for 
observation. With difficulty it may be 
seen during the first few days of the 
month shortly before sunrise. On _ the 
3lst, it will be in superior conjunction 
with the sun, moving into the evening sky. 

Venus, an easy object in the early 
evening sky, can be followed for two or 
more hours after sunset. On May Ist, 
it will be between the Pleiades and the 
Hyades; on the 23rd, it will cross the 
boundary into Gemini; by the 3lst it will 
be close to Epsilon Geminorum. 

Mars continues to grow dim as the sun 
approaches it in the evening sky. An 
interesting series of conjunctions occurs 
on the 7th, when Mars passes northward 
of the Beehive, M44, in Cancer, although 
the moon is near at the time. Watch the 
planet for a day before and after, too, 
and its motion can be easily detected in 
field glasses. By the end of the month, 
Mars enters Leo. 

Jupiter can be seen most of the night 
in western Virgo, of —1.9 magnitude. 
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It continues to move westward among the 
stars. By the end of May it is close to 
the 4th-magnitude star, Theta Virginis. 

Saturn remains south of Castor and 
Pollux, in Gemini, and sets four hours 
after the sun. Its brightness has de- 
creased to 10.4. 

Uranus cannot be seen, as it is only 
a short distance from the sun in the 
evening sky. 

Neptune is visible in field glasses most 
of the night near Gamma Virginis. It is 
of the 8th magnitude, and its position on 
the 15th is 12h 24m9, —1° 3’ (1946). 

For latitudes near 40° north, in the 
first few days of May there will be 15 
Ist-magnitude objects above the horizon 
one hour after sunset: Venus, Jupiter, 
Sirius, Vega, Capella, Arcturus, Rigel, 
Saturn, Procyon, Betelgeuse, Aldebaran, 
Mars, Spica, Pollux, and Regulus. Most 
of these will be in the western sky — 
Rigel will be quite low and nearly set, 
but Vega will be rising in the northeast. 


EDWARD ORAVEC 





sunspot in the northeast quadrant of the 
sun; this spot was the preceding member 
of a large group of some 20 spots. Tht 
penumbra was as usual a dark gray, but 
its following side showed a brilliant rusty 
color which gradually waxed and waned 
several times. During one of the waning 
periods, the color turned to purple and 
then lilac and finally to the normal dark 
gray. Eventually, the penumbra settled 
down to the usual shade all around. 

The next day Mr. Rosebrugh found that 
a small umbra had developed at the outer 
edge of the penumbra at the point where 
the unusual colors were seen the day be- 
fore, but somewhat similar colored effects 
were seen by both him and his wife 
on the preceding portion of the penumbra. 

Earlier this year, similar unusual purple 
and violet colors had been observed, 
and Mr. Rosebrugh calls attention to 
reports of similar phenomena on page 
31 of Volume 1, Celestial Objects for 
Common Telescopes, fifth edition, by 
the Reverend T. W. Webb, and on page 
77 of Problems in Astrophysics, by Agnes 
M. Clerke. 

Also from Connecticut, Eliza M. Chat- 
field, of Seymour, reports, “The aurora on 
March 23rd was the most beautiful and 
unusual one I have ever seen. The west 
had a great band of color pulsating from 
pale pink to deep crimson and out from 
it came delicate streamers of white.” 

At Rochester, a clear sky gave a fine 
view of the aurora. Paul W. Stevens 
writes that at 8:30 p.m. the lights were 
visible in all parts of the sky and were 
brightest south of the zenith, even into 
Canis Major. There were long streaks 
and brilliant patches of green, while in 
the east and west were beautiful contrast- 
ing curtains of red. By 4:30 a.m., the 
pulsating type of aurora was most pro- 
nounced, and the colors seemed to flicker 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the 
positions shown below for the GCT giv- 
en. The motion of each satellite is from 
the dot to the number designating it. 
Transits of satellites over Jupiter’s disk 
are shown by open circles at the left, and 
eclipses and occultations by black disks 
at the right. Reproduced from the Amer- 
ican Ephemeris and Nautical Almanac. 
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Configurations at 5" 0" for an Inverting Telescope 
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as does a dying campfire. During the 
morning of March 24th, Mr. Stevens ob- 
served a large sunspot without telescopic 
aid. 

From Philadelphia, Aaron Liss sent a 
drawing of the numerous sunspots, and 
he also reported the brilliant auroral dis- 
play. Another Pennsylvania amateur, 
Theodore R. Sprecher, of Ephrata, was 
impressed especially by the intensity of 
the auroral colors and the extension to 
the south of the zenith. He says: 

“Due west there was a marked pillar 
of red light. This was really red — not 
pink or rose. This area waxed and waned 
in intensity but did not change position 
for about a half-hour .... From about 
8:45 to 9:30 p.m. the display really went 
to town! The west point was a mass 
of broad, colored rays with red predom- 
inating .... At about 10:30 there was an 
intense ‘spotlight’ ray due east, instantly 
going out and then reappearing a degree 
or so on either side... . My last observa- 
tion was made at midnight, when the 
display was still going strong.” 





METEOR SHOWERS 


The Gamma Aquarid meteor shower 
will be at maximum from May 4th to 
6th, with total duration of the shower 
from the 2nd to 8th. The shower can 
best be seen a few hours before sunrise 
as the radiant does not rise till quite late. 
Very swift meteors are typical, with long 
paths. The moon will not interfere with 
observation, as it is just past new. 

Two other minor showers may be visi- 
ble in May. The Zeta Herculids are 
scheduled from the 11th to 24th; swift 


meteors are typical. The Eta Pegasids, 
slow meteors, occur on the night of May 
30-31. 

Rates for all these showers will be low. 
With a clear sky perhaps six or seven 
can be expected per hour. 


E: O. 





VARIABLE STAR MAXIMA IN MAY 


These predictions of variable star maxi- 
ma are made by Leon Campbell, recorder 
of the A.A.V.S.O., Harvard College Ob- 
servatory, Cambridge 38, Mass. Serious- 
minded observers interested in making 
regular telescopic observations of vari- 
able stars may write to Mr. Campbell 
for further information. 

Only stars are included here whose 
mean maximum magnitudes, as recently 
deduced from a discussion of nearly 400 
long-period variables, are brighter than 
magnitude 8.0. The data include, in 
order, the day of the month near which 
maximum should occur, the star name, 
the predicted magnitude, and the star 
designation number, which gives. the 
rough right ascension (first four figures) 
and declination (bold face if southern). 

May 4, R Hydrae, 4.6, 132422; 4, Chi 
Cygni, 5.3, 194632; 4, T Centauri, 6.1, 
133633; 10, R Cancri, 6.8, 081112; 13, 
R Phoenicis, 7.8, 235150; 20, S Carinae, 
5.7, 100661; 21, U Cygni, 7.6, 201647; 
23, R Leporis, 6.7, 045514; 29, R Vir- 
ginis, 6.9, 123307. 





MINIMA OF ALGOL 
May 3,. 19:25; 6, 16:14; 9, 13:03; FZ, 
9:52; 15, G264:. 16, 2cdo;. 21, @2383 2, 
21:07; 26, 17:56; 29,1445. 





OCCULTATION PREDICTIONS FOR MAY 


4-5 8 Geminorum 6.1, 6:13.0 +23-59.4, 
3, +73° +7° Im: B 1:59.99 —0.3 —0.7 
64°; D 1:59.3 —0.4 —0.9 76°; EB 1:58.6 
—0.5 —1.4 99°; F 2:15.8 +0.1 —2.9 141°. 
4-5 9 Geminorum 6.3, 6:13.7. +23-45.7, 
3, +90° +20° Im: B 2:144 +02 —1.6 
112°; D 2:18.7 +0.2 —1.9 123°; E 2:320 
+0.7 —3.6 155°. 

12-13 65 Virginis 5.9, 13:20.5 —4-38.5, 
11, +86° +28° Im: A 6:00.22 —0.6 —2.7 
163°: B 5:51.6 —0.7 —2.5 160°; C 6:08.4 
—0.3 —3.4 177°; D 5:52.77 —0.5 —28 
170°. 

13-14 95 Virginis 5.5, 14:03.9 —9-03.4, 
12, +81° 0° Im: A 4:30.2 —2.2 —0.7 93°; 


" B 4:25.55 —2.2 —0.5 90°; C 4:22.5 —22 


—0.9 108°; D 4:14.3 —2.1 —0.5 102°; E 
55.2 —1.6 —0.8 128°; F 4:03.4 —0.4 
2.8 170°. 


- 
0 


13-14 Kappa Virginis 4.3, 14:10.0 
—10-01.4, 12, +80° +22° Im: F 9:16.9 
—0.9 —3.1 161°; G 8:118 —1.1 —1.6 


For selected occultations (visible at three or 
more stations in the U. S. and Canada under 
fairly favorable conditions), these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, limiting parallels of latitude, immersion 
or emersion; standard station designation, GCT, 
a and b quantities in minutes, position angle; 
the same data for each standard station westward. 

Longitudes and latitudes of standard stations 
are: 

A +72°.5, +42°.5 
B +73°.6, +45°.6 


E +91°.0, +40°.0 
F +98°.0, +30°.0 
C +77°.1, +38°.9 G +114°.0, -+50°.9 
D +79°.4, +43°.7 H +120°.0, +36°.0 
I +123°.1 +49°.5 
The a and b quantities tabulated in each case 


137°; H 8:37.0 —0.9 —3.0 168°; I 8:04.1 
—I1.1 —1.6 148°. 

16-17 Omega Ophiuchi 4.6, 16:28.9 
—2Z1-21.2, 15, +69° +1° Im: A 7:58.5 
—1.7 —0.2 55°; C 7:50.0 —2.2 —0.1 63°; 
E 7:15.2 —2.7 +0.4 72°; F 6:54.5 —2.6 
—0.2 102°; H 6:13.22 —1.1 —0.1 124°. 
Em: A 8:54.3 —1.6 —2.7 330°: C 8:56.1 
—1.8 —2.6 324°; D 8:39.7 —1.7 —2.6 
335°; E 8:28.3 —1.8 —2.1 326°; F 8:31.7 
—2.4 —1.5 302°; G 7:418 —1.1 —0.5 
322°; H 7:36.9 —2.0 0.0 288°; I 7:32.1 
1.1 0.0 309°. 

17-18 b Ophiuchi 4.3, 17:23.1 —24-07.6, 
16, +66° +18° Im: E 9:47.5 —2.0 —1.4 
113°; F 9:48.3 —2.5 —2.1 132°; G 8:56.4 
—1.6 0.0 105°; H 8:50.2 —1.7 —0.8 133°; 
I 8:42.3 —1.4 +0.3 114°. Em: E 11:06.6 





—l.1 —0.9 256°; F 11:026 —14 +0.1 
239°; G 10:21.2 —1.7 —0.7 278°; H 
10:14.3 —2.7 +0.1 257°; I 10:06.0 —1.8 
—0.2 274°. 


are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L— LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 

For additional occultations consult the American 
Ephemeris and Nautical Almanac and the British 
Nautical Almanac, from which these predictions 
are taken. Texas predictions were computed by 
E. W. Woolard and Paul Herget. 











GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer's Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If ‘necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 











SOLAR ECLIPSE 
There will be a partial eclipse of the 
sun on May 30th, visible only in the South 
Pacific. At maximum the sun will be 89 
per cent obscured. 





PHASES OF THE MOON 


New: M00 isiiwe cast enes May 1, 13:16 
Pipst atartet (occ sence ccs May. .8,:° 3:13 
POQHE Wise ise a haeees May 16, 2:52 
Last (auavier 5.3.6.5 May 24, 4:02 








AMATEUR ASTRONOMERS 


We have developed, and are 
producing, a 


NEW POINTING 
STAR FINDER 


which will accurately locate or identify 
any given celestial object. It will clearly 
demonstrate the coordinate system and ap- 
parent motion of the stars. This instru- 
ment, known as the OBSERVOSCOPE, is 
small in size and light in weight and con- 
structed of fine quality plastics. Com- 
plete instructions with star and constel- 
lation lists will accompany each instrument. 


Price $10.00 — F.O.B. Newark, N.J. 
For further details write to 


MILLAR INSTRUMENT COMPANY 
INCORPORATED 


22 Plane Street, Newark 2, New Jersey 











Splendors of the Sky 


Compiled by 
Charles and Helen Federer 


36 pages of astronomical photo- 
graphs and pictures, many full-size 
— 9x12. Fine-screen halftones 
printed on heavy coated paper. 
Captions in simple terms. 


As an addition to your own library, 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. Also, fine for 
teachers with projects in astronomy; 
to cut up for scrapbooks; for science 
survey courses; to give away at 
your observatory; just to enjoy 
looking at. 


25c each — send 5c postage please 
At all planetariums: 


Adler, 900 E. Achsah Bond Drive, 
Chicago 5, IIl. 

Buhl, Federal and West Ohio, 
Pittsburgh 12, Pa. 

Fels, Franklin Institute, Philadel- 
phia 3, Pa. 

Griffith, P. O. Box 9866, Los An- 
geles 27, Cal. 

Hayden, Planetarium Book Corner, 
New York 24, N. Y. 
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DEEP-SKY WONDERS 
A NEST of galaxies lies across the 
meridian in May. This super-mar- 
vel, the Coma-Virgo cluster, can be found 
on both sides of the boundary between 
the constellations from which its name 
is derived. It is seven million light-years 


distant, the 
our own. Of its 300 members about 30 


galactic cluster nearest to 
can be seen in one evening by an amateur 
with a telescope of 12 inches or more 
Look between Vindemiatrix and Deneb- 


ola. In Virgo, preceding Vindemiatrix, 
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are two ellipticals, M59, 12h 39m.5, +11° 
: and M60, 12h 41m], +11° 49’, and 
a beautiful edge-on spiral, NGC 4762, 125 
50m.4, +11° 31’. M60 has a smaller spiral 
twin, NGC 4647. In 
following Denebola, are three spirals, 
M98, 12h 1i1m3, +15° 11’; M99, 12h 
+ 14° 42’; M100, 12h 20m.4, +16 


Coma Berenices, 


16™, 3, 

5. 
Remarkable, but difficult, are the very 
Siamese twins in Virgo, NGC 
Le 34m, 11" 32". 
Lis; 8s 


faint 
4567-68, 


COPELAND 


STARS FOR MAY 


from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m., local time, on the 7th and 
23rd of the month, respectively. The 40° 
north horizon is a solid circle; the others 
are circles, too, but dashed in part. When 
facing north, hold “North” at the bottom, 
and similarly for other directions. This 
is a stereographic projection, in which 
the flattened appearance of the sky itself 
is Closely reproduced, without distortion. 
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EVENING STARS FOR SOUTHERN OBSERVERS 


HIS CHA s prepared for a basic latitude of 30° south, local mean times which must be corrected for standard 
but it may be used conveniently by observers 20 degrees time differences. The 30° horizon is a solid circle; the other 
on either side of that parallel. These southern charts appear horizons are circles, too, those for 20° and 40° south 
in alternate months, but always two or three months in ad- dashed in part. When facing south, hold “South” at 
vance, to allow time for transmission to observers in any bottom, and similarly for other directions. Observers in 
part of the world. The sky is here shown as it appears on tropics may find north circumpolar stars on any of 
July 7th at 11 p.m., July 23rd at 10 p.m., August 7th and northern star charts. For other charts in this series, 
23rd at 9 p.m. and 8 p.m., respectively. Times for other issues of alternate months, August, 1944, to June, 1945, 


days vary similarly, four minutes earlier per day. These are July, 1945, to the present 
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